FILTERS 

UTC  filters,  equalizers  and  discris 
nators  are  produced  in  designs  fr; 
.1  cycles  to  400  me.  Carrier,  airen 
and  telemetering  types  available 
standard  designs. 


ENCAPSULATED 

UNITS 

8  years  of  encapsulation  experience 
assure  maximum  reliability  in  this 
class  of  UTC  material. 


HIGH  Q 
COlLS 

Unequalled  stability  is  effected 
in  UTC  high  Q  coils  thru  special 
processes  and  materials.  Toroid, 
mu-core,  and  variable  inductors 
are  available  to  military  standards. 
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MINIATURIZED 

COMPONENTS 

UTC  H-30  series  audios  are  the  small¬ 
est  hermetic  types  made.  Class  A,  B, 
and  H  power  components  of  maximum 
miniaturization  are  regular  produc¬ 
tion  at  UTC. 


UNITS 

UTC  molded  units  range  from  oz. 
miniatures  to  the  100  lb.  3  phase 
unit  illustrated. 


UTC  pulse  transformers  cover  the 


range  from  molded  structures  weigh- 


mg  a  fraction  of  an  ounce  to  high 


power  modulator  applications. 


UR  10  MILLIONTH  MILITARY  UNIT  SHIPPED  THIS  YEAR 

llltary  Components 

OR  EVERY  APPLICATION 

HUNDRED  STOCK  UNITS  in  our  catalog  B... 30,000  special  designs 
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We  build  electronic  "BRAINS"  for  guided  missiles 


A.  missile’s  accuracy  in  reaching  its  target 
depends  upon  the  reliability  of  precision 
electronic  controls. 

From  the  very  beginning,  scientists  and 
engineers  of  the  International  Telephone  and 
Telegraph  Corporation  have  been  at  work  on 
guided  missile  systems,  applying  world-wide 
experience  and  a  score  of  special  skills. 

Federal  Telecommunication  Laborato¬ 
ries  and  Farnsworth  Electronics  Company, 
both  divisions  of  IT&T,  are  deeply  engaged  in 
research,  development,  and  manufacture  of 
missile  guidance  and  precision  remote  control 


systems  .  .  .  contributing  to  the  conception  and 
operation  of  such  missiles  as  the  Terrier,  Talos, 
Sparrow,  Meteor,  Rascal,  and  Bomarc. 

Missile  guidance  is  one  more  field  in  which 
the  creative  engineering  and  the 
integrated  facilities  of  IT&T  are 
developing  new  concepts  in  elec- 
tronics  and  telecommunications. 


INTERNATIONAL  TELEPHONE  AND  TELEGRAPH  CORPORATION,  67  Brood  Street,  New  York  4,  N.Y. 
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On  this,  the  Tenth  Anniversary  of  SiGNAL, 

the  Times  Facsimile  Corporation  wishes  to  honor 

General  H.  C  Ingles 

as  the  motivating  force  behind  the  formation  of  the 

A.F.C.E.A. 

The  energy  and  understanding  that  he  has  contributed 
to  the  organization  through  the  years  is  deeply  appre¬ 
ciated  by  all  who  are  privileged  to  enjoy  its  benefits. 
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SPECIAL 


PURPOSE  RECEIVERS 


NEMS-CLARKE 


The  recognized  leader  in  the  design  and  production  of  Special 
Purpose  Receivers,  NEMS-CLARKE  presents  here  a  few  of  the 
instruments  now  being  used  by  industry  and  government.  We 
have  a  receiver  to  meet  your  requirements,  whether  it  be  for 
laboratory  applications,  telemetry  reception,  propagation  study, 
guided  missile  monitoring,  radiosonde  reception,  television  and 
sound  rebroadcasting  or  as  a  general  communication  receiver 
where  superior  performance  is  desired. 


CRYSTAL  CONTROLLED  FM . 215^245  Mcs 

IF  BANDWIDTH . Wide  band-500  Kc  bandwidth 

at  3  db  points.  Attenuation  ±  500  Kc  from 
center  frequency  greater  than  60  db.  Narrow 
band  —  100  Kc  bandwidth  at  3  db  points. 
Attenuation  ±  250  Kc  from  center  frequency 
greater  than  60  db. 

FREQUENCY  DEVIATION  METER . Peak  reading 

over  frequency  range  from  400  to  80,000 
CPS.  Three  scales  25,  75  and  150  Kc. 


IF  BANDWIDTH 


SQUELCH:  BUILT-IN  LOW  NOISE  PREAMP 


BANDWIDTH 


BANDWIDTH 


IF  BANDWIDTHS 


SQUELCH 


Operates  on  monitor  circuit 


VIDEO  RESPONSE  VARIABLE  FROM  1  Kc  to  300  Kcs 


BROADCASTING  -  TELECASTING 

For  the  broadcast  industry  NEMS-CLARKE  produces 
the  Field  Intensity  Meters  of  540  kc  to  1600  kc  and 
54  me  to  240  me,  TV  Rebroadcast  Receivers,  Telesync 
generators,  audio  and  video  jacks,  plugs  and  panels. 


SINGLE  SIDE  BAND  AM 


BANDWIDTH 


E3NCHNE!E3RI1>TC3-  •  D  E3VE33Li  O  FOMENT  •  M  A  FTXJ  EA.  O  T  TJ  R I  NT  O 


919  JESUP-BLAIR  DR  IVE  •  SILVER  SPRING.  MARYLAND 


For  further  information  write  Dept.  R-2 
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The  emphasis  is  shifting 


It  used  to  be  that  you  would  design 
an  airframe  for  payload — and  pro¬ 
vide  minimum  required  instnunen- 
tation. 

The  emphasis  is  shifting. 

In  this  new  age  of  electronic  mis¬ 
sile  guidance  and  identification,  the 
chicken  is  now  the  egg  and  the  cart 
pulls  the  horse.  Instrumentation 


comes  first — after  which  a  mobile 
container  is  designed  that  will  carry 
it  with  greatest  efiiciency. 

This  shift  finds  the  sturdy  shoul¬ 
ders  of  Stewart- Warner  Electronics 
braced  for  the  greater  load.  Stewart- 
Wamer  has  pioneered  in  electronics 
for  thirty  years.  Today,  S-W  Elec¬ 
tronics  is  pioneering  in  the  strato¬ 
spheric  electronics  of  tomorrow. 


SrQElECTROniCS 

|I1I;M;H1^  a  Division  of  Stowart-Warnor  Corp. 

1300  N.  Kostnor  Avo.,  Chicago  51,  l!i. 
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“Must  I  shoot  a  simple-minded  soldier  boy 
who  deserts,  while  I  must  not  touch  a  hair  of  a  wily 
J  F'  agitator  who  induces  him  to  deSert?” 


ABRAHAM  LINCOLN 


Lincoln’s  timeless  truths  were  phrased  in  a  style  so  simple  that  their  meaning 
was  unmistakable.  In  the  above  statement  Lincoln  makes  it  clear  that  he  believed 
in  fixing  responsibility  upon  the  prime  movers  . . .  those  who  motivate  others  to 
commit  overt  acts  against  our  country.  What  would  Lincoln  think  of  today’s 
“liberals”,  who  are  not  Communists  themselves,  but  who  condone  Communist 
subversion  and  treason  under  the  guise  of  “civil  liberties”?  There  can 
be  no  doubt  that  he  would  crash  his  contempt  upon  such  men. 


PRESIDENT 


The  UHiHlM  Manufacturing  Company^  Hartford  1,  Conn. 

Audogfaph,  PhanAudograph  and  Telephone  Dictation 

tifid  Gray  Resaarch  &  Development  Co.,  Inc.,  Specialists  in  Video,  Audio  and  Electro-mechanical  Devices  F 
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Radiation  effects 
being  studied  in 
speciai  iaboratory 


The  flight  date  of  the  first  atom-powered  airplane 
may  well  be  advanced  as  the  result  of  a  study  being 
conducted  by  Admiral  for  the  U.S.  Air  Force.  The 
problem  is  to  determine  the  effects  of  nuclear 
radiation  on  electronic  components. 

All  types  of  electronic  components  .  .  .  such  as 
tubes,  resistors,  condensers,  capacitors  and  coils 
.  .  .  are  first  bombarded  by  neutrons  to  make  them 
radioactive  prior  to  observation  and  testing. 

Admiral  has  equipped  a  special  nucleonics  lab¬ 
oratory  to  make  this  study.  Test  equipment  is  set 
up  within  heavily  shielded  "hot  cells"  and  operated 
by  remote  controls  outside  each  room.  One  of  the 
"hot  cells"  contains  environmental  chambers  for 
testing  the  radioactive  components  under  extreme 
temperature  and  altitude  conditions.  The  labora¬ 
tory  also  contains  shielded  underground  storage 
facilities  and  a  cob€dt  60  source  of  gamma  radiation 
as  powerful  as  some  atomic  reactors. 

Working  with  radioactive  materials  is  not  new  to 
Admiral.  For  the  past  seven  years  the  company 
has  been  engaged  in  designing,  manufacturing  and 
testing  radiation  measurement  equipment.  In  this 
connection  Admiral  engineers  have  contributed 
much  to  the  combined  nucleonic-electronic  sciences. 

Admiral. 

CORPORATION 

Oovsrnmsnl  Laboroforist  Division,  Chicago  47 

LOOK  TO  Admiral  for 

RESEARCH  •  DEVELOPMENT  •  PRODUCTION 

IN  THE  FIELDS  OF: 

COMMUNICATIONS  UHF  AND  VHF  •  MILITARY  TELEVISION 
RADAR  •  RADAR  BEACONS  AND  IFF  •  RADIAC 
TELEMETERING  •  DISTANCE  MEASURING 
MISSILE  GUIDANCE  •  CODERS  AND  DECODERS 
CONSTANT  DELAY  LINES  •  TEST  EQUIFMB^ 

Focilifios  Brochure  doscribing 
Admiral  plants,  equipment  and  ex- 
HPINNIHP  perience  sent  on  request. 

ENGINEERS!  The  wide  scope  of  work  in  progress  at 
Admirai  creates  chalienging  opportunities  in  the  field  of 
your  choice.  Write  Director  of  Engineering  and  Research, 
Admirai  Corporation,  Chicago  47,  Iliinois. 
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The  new  IRC  PW-5  Wire  Wound  Resistor  now 
opens  up  new  possibilities  for  miniaturization  and 
cost  savings  in  resistance  capacitance  filters,  radio 
and  TV  circuits,  bridge  circuits,  attenuator  net¬ 
works,  and  many  other  circuits.  With  this  new 
5-watt  resistor,  you  can  now  obtain  the  superior 
insulating  and  high  temperature  characteristics  as 


found  in  IRC’s  famous  PW-7  and  PW-10  units. 
The  PW-5  also  offers  you  the  same  extra  terminal 
security  resulting  from  simultaneous  assembly  of 
element,  leads,  and  terminal  clips  in  one  automatic 
operation.  This  latest  addition  means  that  you 
now  can  specify  IRC  for  all  medium  power 
requirements. 


LOOK  AT  THESE  FEATURES 

•  PW-5  saves  space  ...  only  e  PW-5  covers  wide  range  ...  from  0.24  ohm  to 

3300  ohms 

•  PW-5  installs  easily  . . .  rectangular  case  with  axial  e  PW-5  stands  high  temperatures . . .  operates  at 

leads  60%  rated  load  even  at  100^  C.  ambient 
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1946-1956 


SI 
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Tenth 


Anniversary  Issue 


Never  before  in  the  history  of  our  Country  has  the  amalgama¬ 
tion  of  our  Civilian-Military  team  meant  so  much  to  national 
security.  This  concept  has  been  profoundly  exemplified  over  the 
past  ten  years  through  the  cooperation  of  our  authors,  adver¬ 
tisers,  printer,  members,  and  capable  leadership  of  the  officers 
of  the  Association.  SIGNAL  proudly  expresses  its  appreciation 
to  these  individuals  and  sincerely  dedicates  this  issue  to  them. 

The  Editor 
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tlie  f^tesldent 


The  magnificent  record  in  this  past  decade,  under 
the  brilliant  guidance  of  two  AFCEA  pioneers, 
Steve  Sherrill  and  George  Dixon,  causes  one  to 
hesitate  before  moving  on  into  another  era.  Brig. 
Gen.  Stephen  H.  Sherrill,  with  his  organizing  abil¬ 
ity,  sincerity  and  effort,  set  the  standard  and  built 
in  the  stamina  of  the  organization,  which  made  it 
outstanding  in  its  field.  Col.  George  P.  Dixon,  by 
his  genial  personality,  enthusiasm  and  courage, 
preserved  and  fostered  the  spirit  of  fellowship 
among  the  members  of  the  Association  and  brought 
it  to  maturity. 

The  unification  of  the  Armed  Forces  resulted  in 
the  expansion  of  the  Association  from  its  original 
conception  as  the  Army  Signal  Association  to  an 
Army,  Navy,  Air  Force  organization.  This  integra¬ 
tion  was  not  easily  accomplished,  since  radical  dif¬ 
ferences  in  concepts  of  communications  and  elec¬ 
tronics  existed.  To  arouse  a  widespread  interest 
among  the  communicators  of  the  Services  was  a 
task  of  no  mean  proportion.  That  this  task  was 
accomplished  and  that  today  the  Navy  and  the  Air 
Force  are  equally  enthusiastic  supporters  of  the 
AFCEA  is  in  no  small  measure  attributable  to  the 
efforts  of  these  two  men. 

The  broadening  of  the  name  of  the  Association 
to  include  “Electronics”  in  recent  years  may  be 
considered  inevitable  in  keeping  pace  with  modern 
technology.  However,  a  glance  at  the  group  mem¬ 
bership  and  advertising  shows,  by  the  number  of 
times  the  word  electronics  is  used,  how  successful 
this  move  has  proved  to  be. 

Signal  has  grown  in  size  and  influence  these 
past  ten  years.  From  68  pages  in  the  first  issue  of 
September-October  1946  to  a  record  of  138  pages 
in  the  May-June  issue  this  year,  we  see  reflected 


editorial  and  advertising  growth  which  is  the  re¬ 
sult  of  the  efforts  of  many.  The  future  of  our  maga¬ 
zine  holds  great  promise  for  our  members  and 
readers,  and  Signal  will  continue  to  grow  even 
more  influential  and  important  in  the  communica- 
tions-electronics  field. 

Another  step  forward  for  the  AFCEA  was  made 
last  spring  when  the  annual  convention  was  placed 
on  a  self-supporting  basis.  Heretofore,  exhibits  had 
been  solicited  from  the  Armed  Services  and  funds 
raised  through  voluntary  contributions  from  group 
members.  This  year,  space  was  sold  to  industrial 
exhibitors  and  the  convention  not  only  paid  for 
itself,  but  contributed  substantially  to  the  National 
Headquarters. 

During  all  of  this  period  of  expansion,  the  chap¬ 
ters  have  multiplied  and  grown  in  strength.  With 
the  spread  of  the  AFCEA  beyond  the  continental 
limits  of  the  United  States  to  England,  Iceland, 
France,  Italy,  the  Philippines,  Switzerland,  Japan 
and  Korea,  the  influence  of  AFCEA  has  taken  on 
an  international  aspect  never  conceived  of  by  its 
founders. 

Through  all  of  these  changes  the  initial  concept 
of  the  Association  has  never  deviated,  and  today, 
more  than  ever,  the  AFCEA  remains  an  association 
of  men  in  both  industry  and  the  Armed  Forces 
dedicated  to  the  defense  of  our  Nation.  Through 
the  mutual  respect  and  trust  of  individuals  who 
work  together  for  a  common  purpose  from  the  top 
level  in  Washington  to  the  local  level  of  the  chap¬ 
ters,  the  strength  of  AFCEA  is  firmly  founded. 

I  shall  have  to  reserve  our  plans  for  the  coming 
year  for  the  next  issue,  but  I  want  to  extend  to  each 
and  every  member  my  best  wishes  and  congratula¬ 
tions  on  being  a  part  of  this  Association. 


crc^ 


C  BLcL 


National  President 
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AFCEA 

HISTORY 

★  ★  ★  ★  ★ 


After  the  War  Between  the 
States,  an  organization  known  .as  the 
United  States  Veteran  Signal  Corps 
Association  was  formed  by  the  veterans 
of  Major  Albert  Myer’s  Union  Signal 
Corps  and  continued  in  existence  for 
many  years. 

As  this  Civil  War  group  became  too 
old  to  take  an  active  part  in  the  organi¬ 
zation,  they  wicouraged  the  veterans  of 
the  Spanish-American  War  to  form  a 
Spanish  War  Division  of  the  U.  S.  Vet¬ 
eran  Signal  Corps  Association.  This 
division  was  active  until  1950  when  the 
last  meeting  was  held  at  Fort  Mon¬ 
mouth,  N.  J. 

Following  World  War  I,  Brig.  Gen. 
J.  J.  Carty,  chief  engineer  of  the  Ameri¬ 
can  Telephone  &  Telegraph  Co.,  to¬ 
gether  with  Maj.  Gen.  Charles  McK. 
Saltzman,  then  Army  Chief  Signal  Offi¬ 
cer,  organized  the  American  Signal 
Corps  Association  with  chapters  in 
many  of  the  larger  cities  throughout 
the  country.  General  Carty  was  the  first 
and  only  national  president. 

This  association  did  not  last  long  as 
a  national  group,  but  several  individual 
chapters  continued  for  a  number  of 
years.  In  such  areas  as  Chicago,  Bos¬ 
ton,  San  Francisco,  and  New  York,  the 
association  persisted  under  the  leader¬ 
ship  of  Signal  Corps’  veterans  and 
other  individuals  who  were  interested 
in  keeping  the  organization  alive.  How¬ 
ever,  as  the  key  men  moved  to  other 
localities  the  chapters  became  inactive. 

The  New  York  Chapter  was  reacti¬ 
vated  in  1930,  and  in  1935  incorporated 
with  it  the  World  War  Division  of  the 


A  conference  was  held  at  the  Pentagon  on  September  25,  1945  to  discuss  the  organ¬ 
ization  of  the  Army  Signal  Association.  Present  at  this  meeting  were:  Keith  S.  McHugh, 
American  Telephone  &  Telegraph  Co.;  Theodore  S.  Gary,  Automatic  Electric  Co.;  W.  P. 
Hilliard,  Bendix  Radio;  R.  C.  Cosgrove,  Crosley  Corp.;  Paul  Galvin,  Galvin  Manufac¬ 
turing  Corp.;  W.  R.  F.  Adams,  General  Cable  Corp.;  V.  M.  Lucas,  General  Electric 
Co.;  William  C.  Henry,  Independent  Telephone  Association;  George  P.  Dixon,  Inter¬ 
national  Telephone  &  Telegraph  Corp.;  Martin  F.  Shea,  Philco  Corp.;  David  Sarnoff, 
Radio  Corp.  of  America;  Arthur  F.  Gibson,  Stromberg-Carlson  Co.;  C.  J.  Burnside, 
Westinghouse  Electric  Corp.;  William  F.  Hosford,  Western  Electric  Co.;  Mr.  Egan, 
Western  Union  Telegraph  Co.;  J.  J.  Nance,  Zenith  Radio  Corp.;  Leighton  H.  Peebles 
and  Mr.  Karnes,  War  Production  Board;  Leo  A.  Codd,  Army  Ordnance  Association; 
RAdm.  Joseph  R.  Redman,  USN,  Director  of  Naval  Communications;  Vice  Adm.  Edward 
L.  Cochrane,  USN,  Chief,  Bureau  of  Ships;  Commodore  Jennings  B.  Dow,  USN,  Bureau 
of  Ships;  Maj.  Gen.  H.  M.  McClelland,  Air  Communications  C^cer,  Army  Air  Corps; 
Maj.  Gen.  J.  A.  Code,  Jr.,  Assistant  Chief  Signal  Officer,  and  Brig.  Gen.  Edward 
Clewell,  Chief,  Procurement  &  Distribution  Service,  OCSigO 


U.  S.  Veteran  Signal  Corps  Associa¬ 
tion.  This  chapter  met  until  World 
War  II. 

After  World  War  II,  Maj.  Gen.  H.  C. 
Ingles,  Army  Chief  Signal  Officer,  and 
a  group  of  Service  and  industrial  lead¬ 
ers  interested  in  communications,  elec¬ 
tronics  and  photography,  agreed  on  the 
necessity  for  an  organization  that 
would  foster  the  spirit  of  fellowship 
among  former,  present,  and  future  Serv¬ 
ice  and  industrial  people  in  those  fields. 
In  May,  1946,  they  organized  the  Army 
Signal  Association. 

Brig.  Gen.  David  Sarnoff  (then  presi¬ 
dent  and  now  chairman  of  the  board  of 
the  Radio  Corporation  of  America)  was 
named  the  temporary  president  of  the 
new  ASA.  Other  interim  officers  were: 
William  J.  Halligan,  Darryl  F.  Zanuck, 
and  Fred  Friendly,  vice  presidents.  The 
interim  officers  named  General  Ingles 
their  honorary  president.  At  the  time 
of  the  planning  of  ASA,  it  was  decided 
to  set  up  a  permanent  national  head¬ 
quarters  in  Washington,  D.  C.,  and  the 
group  appointed  Brig.  Gen.  Stephen  H. 
Sherrill  to  be  the  organization’s  execu¬ 
tive  secretary. 

Directors  of  the  new  association  in¬ 
cluded:  Carroll  O.  Bickelhaupt,  George 
P.  Dixon,  Harry  A.  Ehle,  Paul  Galvin, 
Theodore  S.  Gary,  W.  L.  Hallahan, 
William  C.  Henry,  H.  W.  Hitchcock, 
Frank  B.  Jewett,  J.  Harry  LaBrum, 
Fred  R.  Lack,  Leslie  F.  Muter,  John  J. 
Ott,  Jr.,  Thomas  A.  Riviere,  and  Harold 
A.  Zahl.  Legal  Counsel  was  Frank  W. 
Wozencraft. 

The  first  ASA  publication,  called  the 


SIGNAL  Bulletin  (predecessor  of  the 
present  News  Letter)  appeared  in  May 
1946,  and  Signals  (changed  to  Signal 
in  1950)  datelined  its  first  issue  in 
September-October  1946. 

The  first  chapter  to  be  chartered  was 
New  York,  where  the  World  War  Divi¬ 
sion  of  the  U.  S.  Veteran  Signal  Corps 
Association  and  the  New  York  Chapter 
of  the  American  Signal  Corps  Associa¬ 
tion  merged  into  Chapter  No.  1  of  the 
new  ASA. 

Other  chapters  which  were  chartered 
during  the  first  year  of  the  organization 
were:  Fort  Monmouth,  Chicago,  Wash¬ 
ington,  Philadelphia,  Decatur,  Sacra¬ 
mento,  Cleveland,  Salt  Lake-Ogden, 
European,  Richmond,  Baltimore,  Okla¬ 
homa  A&M  College  and  Texas  Tech¬ 
nological  College.  At  the  present  time, 
there  are  47  active  chapters  in  the 
Association. 

The  first  convention  was  held  on 
April  28  and  29,  1947,  at  Fort  Mon¬ 
mouth.  At  this  time.  General  Sarnoff 
was  elected  president  of  the  ASA  for 
a  two-year  period  by  the  membership. 

At  the  time  of  the  unification  of  the 
Services  in  1947,  the  name  of  the  Asso¬ 
ciation  was  changed  to  Armed  Forces 
Communications  Association,  and  in 
the  Fall  of  1954,  after  considerable  de¬ 
liberation  by  the  directors  and  chapters 
during  the  previous  year,  it  was  voted 
unanimously  to  change  the  name  to  in¬ 
clude  “Electronics,”  thereby  becoming 
the  Armed  Forces  Communications  and 
Electronics  Association. 

In  January  1950,  General  Sherrill  re- 
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From  AFCEA^S 
First  Officers 


General  Sarnoff 


General  Ingles 


The  tenth  birthday  of  the  AFCEA  finds  a  healthy 
and  robust  youngster  who  is  still  growing.  The 
Editors  believe  that  most  members  will  be  inter¬ 
ested  in  the  birth  of  this  lusty  member  of  the  De¬ 
fense  family  and  have  asked  me  to  give  a  brief 
account  of  it. 

Toward  the  end  of  the  war,  several  officers,  both 
Regular  and  Reserve,  of  the  Signal  Corps,  the  Navy 
and  the  Air  Force  began  to  discuss  means  by  which 
the  fellowship  between  Reserves  and  the  Regular 
officers  and  the  splendid  cooperation  between  in¬ 
dustry  and  the  Armed  Forces  could  be  continued 
into  peace  time.  Many  of  us  had  been  through 
World  War  I  and  the  reorganization  following  it, 
and  had  seen  the  ties  with  the  Reserve  and  the  close 
cooperation  between  industry  and  the  Armed  Forces 
gradually  nearly  disappear  after  that  war.  When 
World  War  II  hit,  we  realized  that  preparedness 
would  have  been  much  further  along  if  they  had 
been  kept  alive. 

In  order  to  promote  discussion,  crystallize  ideas 
on  the  subject  and  draw  upon  the  cumulative  ex¬ 
perience  of  many,  the  writer,  who  was  then  Chief 
Signal  Officer  of  the  Army,  wrote  a  number  of 
Regular  and  Reserve  officers  of  the  Army,  Navy 
and  Air  Force  and  the  heads  of  the  principal  com¬ 
panies  in  communication  and  electronics  fields,  in¬ 
viting  them  to  a  conference  in  Washington  to  dis¬ 
cuss  the  subject  and  formulate  a  course  of  action. 

A  total  of  about  twenty-five  were  invited  and  all 
accepted.  After  several  hours  of  discussion,  it  be¬ 
came  evident  that  all  present  favored  the  organiza¬ 
tion  of  an  association  that  would  carry  out  the  ob¬ 
jectives  mentioned  above.  On  the  motion  of  Mr. 
Keith  McHugh,  President  of  the  New  York  Tele¬ 
phone  Company,  a  committee  was  appointed  to 
draft  a  form  of  organization,  a  constitution  and  by¬ 
laws.  This  was  done  and  the  Chief  Signal  Officer 
of  the  Army  appointed  Brigadier  General  David 
Sarnoff  as  interim  President  and  Brigadier  General 
Stephen  H.  Sherrill,  Retired,  as  Executive  Secretary 
until  such  time  as  a  Board  of  Directors  could  be 
elected  which  would  then  regularly  elect  a  National 
President. 

The  Navy  did  not  come  into  the  organization  at 
first  as  the  Navy  Industrial  Association  had  just 
been  organized  and  it  was  thought  that  would  serve 
the  same  purpose  for  the  Navy.  Later  the  Navy 
assumed  a  very  active  role  and  the  name  was 
changed  to  Armed  Forces  Communications  Asso¬ 
ciation  and  then  still  further  broadened  to  the 
present  time. 


It  was  my  good  fortune,  as  the  first  president  of 
what  was  then  called  the  Army  Signal  Association, 
to  be  present  at  the  birth  of  Signal,  ten  years  ago 
this  issue. 

This  magazine  and  the  organization  which  sired 
it  grew  out  of  a  realization  and  a  necessity.  The 
realization  was  that  electronics  would  play  an  in¬ 
creasingly  important  role  in  military  defense.  The 
necessity  was  a  dynamic  program  of  electronic  de¬ 
velopment  which  only  the  closest  coordination  be¬ 
tween  the  Armed  Services  and  private  industry 
could  achieve. 

Time  and  events  have  fully  demonstrated  the 
correctness  of  these  concepts.  Within  ten  brief  years, 
weapons  and  techniques  have  been  devised  which 
have  swept  traditional  theories  of  national  security 
into  the  dustbin  of  history.  The  heart  of  many  of 
these  fantastic  developments  has  been  the  electron. 

The  nature  of  these  developments  has  greatly 
advanced  the  relationship  between  industry  and  the 
military  services.  The  complexity  of  the  new  weap¬ 
ons  emphasizes  the  need  for  cooperative  efforts  be¬ 
fore  a  crisis  is  upon  us;  for  today’s  drawing  boards 
and  production  lines  may  decide  the  outcome  of 
future  conflict. 

The  liaison  between  industry  and  the  military 
must  be  drawn  ever  closer.  Each  must  know  the 
other’s  needs  and  problems,  skills  and  resources. 
Each  must  call  upon  the  other  for  mutual  strength 
and  knowledge. 

This  was  the  service  which  Signal  was  called 
upon  to  supply — to  help  provide  a  link  between  the 
military  and  industry  and  a  forum  for  the  inter¬ 
change  of  ideas  and  knowledge.  The  measure  of 
its  success  may  be  seen  in  the  growth  of  the  maga¬ 
zine  since  its  first  issue. 

As  Signal  has  grown,  the  interest,  variety  and 
range  of  its  printed  articles  have  expanded  propor¬ 
tionately.  Today  it  is  required  reading  for  anybody 
concerned  with  the  development  of  electronics  and 
our  national  defense.  With  ten  chapters  of  AFCEA 
established  overseas.  Signal  has  also  become  an 
international  publication,  read  with  equal  interest 
by  our  friends  and  allies  abroad. 

The  ten-year  file  of  Signal  provides  a  running 
story,  many  chapters  of  which  were  undreamed  of 
when  the  first  edition  was  published.  Great  has  been 
the  progress  in  all  forms  of  electronic  communica¬ 
tions  on  land,  sea  and  air. 

My  congratulations  then  to  Signal  on  its  first 
ten  years  of  accomplishment  and  my  best  wishes 
for  all  the  years  of  service  ahead. 

<2)rtr/V/  Sarnoj! 

President 


Honorary  President 
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its  tenth  anniversary,  the  Armed  Forces  Communications  and  Electronics  Association  is 
to  be  congratulated — for  its  growth  as  a  partnership  between  military  and  industry,  and  for  its 
contribution  to  the  growth  of  our  country. 

Developments  in  communications,  electronics  and  photography  during  the  decade  of  excit¬ 
ing  yesterdays  will  be  even  greater  in  the  next  decade  of  wondrous  tomorrows. 

W.  .MJLjan,  S. 

s'  1st  Vice  President 


i*. 


J[  he  motion  picture  industry  salutes  the  Armed  Forces  Communications  and  Electronics  Asso¬ 
ciation  for  meeting  its  first  ten-year  challenge.  Our  progress  in  the  past  ten  years  has  been  marked 
by  the  growth  to  maturity  of  communications,  electronics,  and  photography.  Little  did  we  real¬ 
ize  in  1946,  the  Association’s  first  year,  the  potential  changes  just  over  the  horizon.  No  better 
proof  of  the  stability  of  the  enterprise  and  the  soundness  of  the  original  concepts  can  be  had 
than  forward  progress  during  such  a  changing  cycle. 


^^cirrul  2aniicL 


2nd  Vice  President 


^^^FCEA  has  been  the  catalyst  which  has  drawn  together  those  in  the  Services  and  in  industry 
who  are  interested  or  engaged  in  communications,  electronics,  and  photography.  Participation 
in  membership  activities  has  been  fun,  but  the  important  thing  is  that  AFCEA  has  made  a  verj’ 
real  contribution  to  the  national  defense — and  the  first  ten  years  have  been  but  the  beginning. 
The  need  for  the  Association  will  continue  to  grow  as  the  importance  of  electronics  and  commu¬ 
nications  and  photography  will  continue  to  grow.  “What  is  past  is  prologue.” 


W.  Wc 

Legal  Counsel 


ozencra 


ft 
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V 


Up  is  as  high  as  it*s  necessary  to  go  .  .  .  when  somebody  calls  the  turn  upstairs! 

And  down  here,  we’re  in  trouble  .  .  .  unless  the  complex  electronic  equipment 
that  protects  and  guides  our  military  aircraft  is  unfailing.  That’s  why 
superiority  of  product  is  a  way  of  life  at  Hallicrafters  .  .  .  why  the  Hallicrafters 
Company  has  been  a  leader  in  the  field  of  electronics  for  more  than  20  years. 

Today,  Hallicrafters  maintains  a  separate  division  devoted  exclusively  to  the 
research  .  .  .  development .  .  .  and  production  of  superior  electronic 
equipment  for  military  use.  A  team  of  the  finest  engineers  available  .  .  .  the  most 
advanced  laboratory  and  equipment ...  as  well  as  extensive  model  shop 
and  production  facilities  stand  ready  to  serve  you,  now! 

Call  on  us.  Hallicrafters  can  help  solve  any  complex  electronic  problem  you  may  have. 


hallicrafters 


Company 


4401  West  Fifth  Ave,,  Chicago  24,  III, 

The  Hallicrafters  Company  is  Experienced  and  Active  in: 

■  Guided  Missile  Control  Equipment  •  Communications  Equipment  •  Countermeasures 
Equipment  •  Mobile  and  Fixed  Radio  and  Teletype  Stations  •  Micro  Wave  Equipment  •  Radio 
Relay  Systems  •  Portable  Communications  •  Airborne  Radar  •  Loran  and  Navigational  Aids 
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ELECTRONICS 


...modern  jinni 


by  Dr.  W.  ft.  G.  Baker 


Ihm. 


The  electronics  industry  today  is  growing  like 
a  jinni  let  out  of  a  bottle.  And,  like  the  proverbial  jinni, 
the  electronics  industry  is  granting  wishes  and  performing 
tasks  that  surpass  the  wildest  dreams  of  ancient  Arabia’s 
story  tellers. 

In  a  sense,  the  work  of  the  jinni  hasn’t  changed  much 
through  the  centuries — we’re  still  using  its  mystical  power 
to  help  fly  our  20th  century  flying  carpets,  but  our  modern 
magic  lamps  are  called  electronic  tubes. 

Let’s  take  a  quick  look  at  the  size  of  this  young  in¬ 
dustrial  giant.  One  out  of  every  40  persons  employed  in 
the  United  States  today,  or  2.7  per  cent  of  our  work 
force,  is  employed  in  the  electronics  field.  And  the 
amazing  thing  is  that  75  per  cent  of  the  jobs  didn’t  even 
exist  just  10  years  ago. 

Growing  81  per  cent  since  1950,  the  electronics  in¬ 
dustry  has  mushroomed  ip  to  the  S9  billion  annual 
product  and  service  level,  providing  employment  for  1.75 
million  Americans.  Many  forecasters  believe  the  industry 
will  reach  the  $15  billion  level  by  1960. 

In  order  to  put  this  rapidly  expanding  industry  into  its 
proper  perspective,  let’s  take  a  glance  now  at  the  U.S. 
economy  as  a  whole. 

Perhaps  the  best  yardstick  is  the  Gross  National  Pro¬ 
duct — the  GNP — which  represents  the  Nation’s  total  pro¬ 
duction  of  goods  and  services.  In  1939,  the  GNP  stood 
just  over  the  $91  billion  mark.  At  the  end  of  World  War  ’ 
II,  it  had  risen  to  $209  billion.  In  1955,  the  figure 
reached  the  $400  billion  rate  for  the  first  time.  And 
some  experts  predict  that  in  the  next  ten  years  a  gain  of 
40  per  cent  will  be  registered,  pushing  the  GNP  up  to 
$570  billion,  at  1956  prices  with  no  allowance  for  further 
inflation  due  to  price  increases. 

Disregarding  the  reconversion  year  of  1946,  our  total 
work  force  increased  13  per  cent  in  the  period  1947-1956. 

At  the  same  time,  the  GNP  increased  41  per  cent.  In  the 
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next  ten  years,  it  is  estimated  that  the  total  work  force 
will  increase  14  per  cent. 

So,  we  can  see  that  in  10  years  only  14  per  cent  more 
workers  will  have  to  produce  40  per  cent  more  goods  and 
services  in  order  to  provide  for  a  rapidly  growing  popula¬ 
tion  which  will  probably  hit  the  200  million  mark  in 
the  same  period. 

Other  figures  which  throw  some  light  on  the  U.  S. 
economy  are  statistics  on  electric  power  generation  and 
its  use  in  both  industry  and  in  the  home.  In  the  past 
nine  years  electric  power  generation  has  increased  from 
307  billion  kilowatt-hours  in  1947  to  an  estimated  680 
billion  in  1956.  By  1966,  it  is  predicted  that  1.5  trillion 
kilowatt-hours  will  be  needed,  an  increase  of  123  per  cent. 

Electricity  used  per  man-hour  in  the  manufacturing  and 
mining  industries  increased  from  5.5  kilowatt-hours  in 
1947  to  an  estimated  10.2  in  1956.  The  goal  for  1966  is 
21  kilowatt-hours  per  man-hour. 

In  our  homes,  electrical  energy  consumption  per  resi¬ 
dence  doubled  from  an  average  of  1,439  kilowatt-hours 
in  1947  to  nearly  3,000  this  year.  By  1966  it  is  expected 
that  the  average  home  will  use  2.5  times  as  much,  for  an 
average  of  7,500  kilowatt-hours. 

Historically,  the  electrical  industry  has  been  growing 
at  almost  twice  the  rate  of  the  Gross  National  Product, 
doubling  in  size  every  ten  years.  And  the  electronics 
industry  has  been  growing  twice  as  fast  as  the  electrical 
industry,  doubling  in  size  every  five  or  six  years. 

West  Coast  Expansion 

Although  new  electronics  plants  are  springing  up  all 
over  the  country,  in  recent  years  there  has  been  particu¬ 
larly  notable  expansion  on  the  West  Coast  and  in  the 
northeastern  part  of  the  country. 

In  the  Los  Angeles  area,  new  electronics  plants  have 
been  built  at  the  rate  of  one  a  week  since  1947.  In  the 
first  six  months  of  1955  there  were  32  new  and  expanded 
plants  representing  a  total  capital  investment  of  almost 
$14  million.  In  this  area  more  than  460  firms  in  530 
plants  now  employ  more  than  72,000  persons.  This 
represents  about  75  per  cent  of  the  total  electronics  em¬ 
ployment  in  the  West.  The  annual  payroll  for  the  Los 
Angeles  area  is  about  $294  million  and  the  estimated  1956 
industry  hilling  is  an  impressive  $1  billion. 

Three  main  factors  have  contributed  to  the  growth  of 
the  industry  in  southern  California:  the  proximity  of  a 
large  segment  of  the  aircraft  industry,  the  climate,  and 
a  steady  stream  of  engineers  and  other  technicians  who 
are  graduated  from  nearby  schools  and  colleges. 
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In  the  San  Francisco  Bay  area,  there  has  been  a  sub¬ 
stantial  expansion  since  the  beginning  of  the  year.  About 
a  dozen  companies  have  announced  building  plans  that 
will  add  about  1  million  square  feet  of  space  to  their 
operations.  Electronics  research  is  on  the  upswing  in  the 
Bay  area,  too.  A  handbook  of  scientific  resources  in  this 
section  lists  28  firms  that  now  have  research  laboratories. 
These  firms  employ  about  15,000  workers. 

In  New  England,  the  electronics  industry  can  take  a 
large  share  of  the  credit  for  reviving  the  labor  market 
during  the  gloomy  years  when  the  fading  textile  industry 
put  100,000  workers  on  the  streets.  The  Associated  In¬ 
dustries  of  Massachusetts  reported  that  a  survey  com¬ 
pleted  late  in  1955  shows  more  than  450  electronics  firms 
compared  to  about  300  firms  in  1952. 

A  more  recent  survey  by  the  Federal  Reserve  Bank  of 
Boston’s  New  England  Business  Review  shows  just  123 
reporting  firms  employed  more  than  56,000  persons  and 
their  1955  sales  reached  $612  million.  These  firms  in¬ 
creased  plant  space  about  23  per  cent  between  January 
1953  and  October  1955.  And,  if  present  expansion  plans 
are  carried  out,  they  will  spend  $67  million  for  new  plants 
and  equipment,  expand  manufacturing  space  by  18  per 
cent,  and  add  about  8,000  workers  in  the  next  few  years. 

As  throughout  the  country,  research  and  development 
activities  are  playing  an  important  role  in  bringing  out 
new  products  and  creating  jobs  in  New  England.  In  this 
older  industrial  area,  the  number  of  electronics  companies 
with  research  and  development  programs  expanded  by 
more  than  50  per  cent  between  1950  and  1954,  and  annual 
expenditures  for  such  activities  advanced  from  $26  mil¬ 
lion  to  $42.6  million.  Over  half  the  electronics  employees 
in  New  England  in  1955  were  working  on  products 
developed  by  research  within  the  past  five  years. 

One  of  the  major  reasons  for  the  rapid  and  continued 
growth  of  the  whole  electronws  industry  is  that  it  is  a 
vital  factor  in  both  the  commercial  tvorld  and  in  our 
national  defense.  Research  in  military  fields  finds  a 
commercial  adaptation;  commercial  product  research 
often  helps  the  military. 

The  radar  that  saved  England  from  the  Luftwaffe  now 
helps  our  commercial  airplanes  land  safely  in  fog,  rain, 
and  darkness.  The  television  set  that  enables  us  to  watch 
the  World  Series  in  our  living  room  soon  may  help  the 
infantry  combat  commander  seek  out  and  destroy  enemy 
strong  points. 

Higher  Pr€pductivity  Needed 

Furthermore,  technology  has  outstripped  the  capa¬ 
bilities  of  the  human  body  in  many  fields.  Mere  mortals 
can  no  longer  aim  heavy  anti-aircraft  guns  fast  enough 
or  accurately  enough  to  shoot  down  jet  planes;  nor  can 
they  keep  world-wide  military  inventories  up-to-date  with¬ 
out  electronic  help. 

In  the  commercial  area,  we  have  seen  that  in  the  next 
10  years  we  must  produce  40  per  cent  more  with  only  14 
per  cent  more  workers.  This  means  that  higher  producti¬ 
vity  is  necessary.  The  fastest  way — yes,  probably  the 
only  way — to  achieve  this  is  through  increased  use  of 
automation.  And  this  is  a  field  in  which  electronics 
excels. 

In  the  field  of  automation,  our  responsibility  is  two¬ 
fold:  we  must  increase  our  own  use  of  automation,  and 
we  must  supply  other  industries  with  automatic  equip¬ 


ment  systems. 

Today,  industrial  applications  of  electronics  systems 
and  components  are  being  used  to  perform  many  tasks 
formerly  done  by  human  beings,  from  tbe  operation  of 
elevators  to  the  calculation  of  payrolls. 

There  is  even  electronics  help  for  the  fellow  who  had 
trouble  sorting  potatoes  into  piles  of  big  ones  and  small 
ones.  You  remember  he  complained  that  though  the  work 
wasn’t  too  hard,  “It’s  these  decisions  that  are  killing  me.” 
New  electronic  machines  will  make  that  sort  of  decision — 
one  is  being  used  now  to  sort  lemons  into  five  different 
color  groups,  ranging  from  dark  green  to  tree  ripe.  And 
this  machine’s  eyes  don’t  get  tired  at  the  end  of  the  day! 

Fields  of  Electronic  Application 

Electronic  equipment  is  being  used  to  guard  ware¬ 
houses,  to  set  pins  in  bowling^  alleys,  and  to  provide 
visual  checks  on  freight  cars  far  from  the  dispatcher’s 
office.  Robot  electronic  stations  at  sea  automatically 
transmit  meteorological  data. 

Two  of  the  important  industrial  uses  of  electronics  are 
in  computers  and  in  closed-circuit  television.  One  of  our 
large  companies  has  recently  set  up  a  data  processing 
center  where  electronic  brains  will  assemble,  analyze  and 
interpret  commercial  data  from  plants  all  over  tbe 
country. 

One  of  the  country’s  large  banks  is  installing  elec¬ 
tronic  computers  which  will  perform  daily  bookkeeping 
tasks  for  55,000  commercial  checking  accounts,  manned 
by  only  eight  operators  and  clerks.  It  will  sort  checks 
and  deposit  slips,  maintain  correct  balances,  and  im¬ 
mediately  notify  the  operator  of  an  overdrawn  account. 
It  cannot  make  an  error  in  arithmetic.  Apparently  the 
only  thing  it  cannot  do  is  to  convince  the  woman  who  has 
trouble  balaticing  her  check  stubs  that  she,  not  the  com¬ 
puter,  is  wrong. 

Industrial  television  has  many  fields  of  application: 
materials  handling  control,  testing  equipment,  radiation 
and  nuclear  research  and  control,  visual  training,  and 
security  measures. 

Dropping  prices  of  industrial  TV  have  spurred  sales. 
Whereas  the  average  installation  used  to  cost  around 
$10,000,  the  price  is  now  from  $1,500  to  $5,000.  Sales 
volume  in  1955  was  $4  million,  a  400  per  cent  increase 
over  1952.  Estimates  of  the  1956  sales  volume  range  from 
$6  million  to  $10  million. 

Although  security  restrictions  make  it  difficult  to  deal 
in  specifics  when  talking  about  military  electronic  applica¬ 
tions,  it  can  be  said  that  there  is  no  military  arm  or 
branch  of  service  which  has  not  benefited  from  the  use 
of  electronics. 

Of  course,  the  basic  foot  soldier  must  still  depend  on 
his  rifle,  but  even  his  rifle  and  ammunition  are  made  more 
accurate  and  reliable  through  electronic  control  and 
testing  devices  used  by  the  manufacturer.  And  the  GI 
of  the  future  will  probably  be  able  to  gripe  because  the 
food  prepared  on  electronic  stoves  doesn’t  taste  like  his 
mom’s  cooking. 

The  air  at  the  Pentagon  is  filled  with  a  new  jargon: 
Loran,  Tacan,  Dew  Line,  Texas  Towers.  None  of  these 
would  be  possible  in  their  present  state  of  effectiveness 
without  electronic  components.  As  an  example,  let’s  take 
the  case  of  the  fighter  plane.  Ten  years  ago  our  fighters 
{Continued  on  page  77) 
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The  Navy's  Role  in  the  _ 

Development  of  Radio 

by  Captain  Gordon  L.  Caswell,  USN 


The  USS  Iowa,  shown  maneuvering  but  unmanned  before  being  sent  to  the  bottom,  was 
equipped  for  radio  control  and,  in  Panama  Bay  in  1923,  was  the  first  radio  controlled  ship 
to  be  sunk  in  gunnery  practice.  The  Navy's  early  projects  in  the  development  of  radio 
control  involved  aircraft  and  topedoes  as  well  as  ships.  From  these  beginnings  came  today's 

guided  missiles. 


On  July  14th  of  this  year  I  at- 
tended  a  nostalgic  ceremony  in  Ar¬ 
lington,  Virginia,  which  marked  the 
closing  of  “Radio  Arlington,”  better 
known  to  old-time  radio  operators 
and  radio  amateurs  throughout  the 
world  as  NAA.  This  station  had  been 
in  continuous  operation  for  43  years, 
and  was  the  Navy’s  and  the  world’s 
first  modern,  high-power  radio  sta¬ 
tion.  I  also  observed,  not  so  very 
long  ago,  the  take-off  of  a  guided 
missile  which  depended  upon  radio 
waves  for  its  successful  flight  to  the 
target.  With  the  latter  event  following 
closely  behind  the  former,  the  thought 
came  to  me,  “What  remarkable  de¬ 
velopments  have  taken  place  in  the 


use  of  radio  in  the  short  span  of  less 
than  half  a  century!” 

Radio,  which  was  only  one  thing 
not  so  many  years  ago,  is  now  many 
things.  Unlike  the  man  who  tries  to 
be  all  things  to  all  people  and  fails, 
radio  has  actually  become  many 
things  to  all  people.  “Radio”  is  now 
so  universal  in  its  almost  infinite  ap¬ 
plication  that  it  seems  to  be  nearly 
forgotten  how  very  new  radio  still  is; 
and  whereas  I  think  it  is  generally 
recognized  that  the  U.  S.  Navy  had  a 
predominant  part  in  the  development 
of  radio  in  the  United  States,  it  is 
probably  not  generally  realized  to 
what  extent  this  Nation  is  indebted  to 
the  Navy’s  pioneering  and  continuing 


efforts  in  the  development  of  radio. 

It  may  be  stated  with  Considerable 
accuracy  that  the  history  of  radio  de¬ 
velopment  in  the  United  States  Navy 
is  also  the  history  of  radio  develop¬ 
ment  throughout  the  world.  The 
Navy’s  role  in  the  development  of 
radio  communications  equipment  and 
techniques,  bracketing  voice  broad¬ 
casting,  remote  control  of  ships,  as 
targets,  which  led  to  the  guidance  of 
missiles,  the  pioneering  of  radio  con¬ 
trolled  aircraft  known  as  “drones,” 
the  conduct  of  radio  communications 
within  the  United  States  and  through¬ 
out  the  world,  the  allocation  of  radio 
frequencies  among  nations,  the  for¬ 
mation  of  the  Radio  Corporation  of 
America,  the  Navy’s  assistance  to 
what  is  now  known  as  the  Federal 
Communications  Commission,  the 
elimination  of  foreign  radio  opera¬ 
tions  from  United  States  soil — all  of 
these  things  are  probably  not  general 
knowledge. 

ISavy^s  interest  in  Radio 

The  motivation  for  the  U.  S.  Navy’s 
official  interest  in  radio  is  obvious. 
For  centuries  the  navies  of  the  world 
depended  upon  communications  with¬ 
in  visual  range.  The  Navy  reasoned: 
If  radio  were  feasible,  radio  signals 
could  penetrate  darkness  or  fog,  and 
bridge  great  distances,  and  its  adap¬ 
tion  and  development  would  accom- 
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The  Navy's  Broadcasting  Station  NSF,  which  began  broadcasting  in  1920,  was  the  first  in 
the  Nation's  Capital  and  one  of  the  first  in  North  America.  As  a  pioneer  in  the  disk  jockey 
field,  this  Navy  station  received  requests  from  listeners  in  28  states.  Mr.  Leo  C.  Young, 
standing,  now  an  Electronic  Consultant  at  the  Naval  Research  Laboratory,  and  formerly 
Associate  Superintendent,  is  seen  checking  the  signal  modulation  through  the  monitor,  in 
1921.  Mr.  Raymond  B.  Meyer,  deceased,  is  seated. 


plish  a  new  era  in  sea  power,  through 
coordination  in  the  movement  and 
action  of  widely  dispersed  units. 

The  United  States  Navy  was  in  the 
game  so  early  that  Navy  interest  in 
radio  at  least  coincided  with,  if  not 
preceded,  Marconi.  Guglielmo  Mar¬ 
coni  was  issued  his  first  patent  for  a 
wireless  communications  device  on  2 
June  1896.  A  document  in  the  pos¬ 
session  of  the  late  Professor  Amos  A. 
Dolbear,  of  Tufts  College,  attests  to 
the  successful  experiments  in  ship¬ 
board  radio  of  Lieutenant  Bradley  A. 
Fiske,  USN,  later  Rear  Admiral,  prior 
to  31  August  1888.  According  to  that 
evidence,  RAdm.  Fiske,  as  a  Lieu¬ 
tenant,  “wound  a  number  of  turns  of 
insulated  cable  around  the  USS 
Newark  lying  at  the  New  York  Navy 
Yard,  and  likewise  around  the  Navy 
Yard  tug.”  He  sent  interrupted  cur¬ 
rent  to  the  Newark's  coils  and  listened 
on  the  tug  with  a  telephone  receiver 
in  series  with  the  coil  system.  Said 
this  Navy  officer,  “I  could  get  signals 
a  short  distance  away  .  .  .”  In  1888, 
the  year  of  the  Fiske  document,  Mar¬ 
coni  was  a  teen-age  boy  of  14  years. 
Marconi’s  patent  was  issued  eight 
years  later. 

Whereas  RAdm.  Fiske  made  the 
United  States  Navy  his  profession, 
Marconi  made  “wireless”  his,  and  fol¬ 
lowing  Marconi’s  successful  establish¬ 
ment  of  wireless  communications 
across  Bristol  Channel  in  England, 
and  between  the  Royal  Palace  at 
Rome  and  the  Italian  cruiser  San 
Mar  tiny  both  in  the  year  1897,  the 
U.  S.  Navy  and  Marconi  got  together 
in  the  United  States. 

First  Official  Message 

It  was  on  30  September  1899  that 
the  first  official  Navy  message  was 
sent  via  wireless  telegraph,  with  Mar¬ 
coni  as  operator.  This  message  read, 
“Bureau  of  Equipment,  Washington, 
D.  C.,  from  steamship  Conce  under¬ 
way  in  naval  parade  via  NAVESINK 
Station.  Mr.  Marconi  succeeded  in 
opening  wireless  telegraphic  commu¬ 
nication  with  shore  at  12:34  p.m.  The 
experiments  were  a  complete  success. 
Signed  Blish  Lieutenant,  USN.”  The 
transmission  was  accomplished  dur¬ 
ing  a  naval  parade  in  honor  of  Ad¬ 
miral  Dewey  who  had  just  returned 
from  his  memorable  victory  in  Ma¬ 
nila  Bay.  The  message  was  sent  from 
the  Conce  to  the  Highland  Station  on 
the  Jersey  coast. 


From  that  experience  with  radio¬ 
telegraphy,  it  was  evident  to  a  Navy 
observer  present  that  the  Marines 
who  had  recently  fought  at  Guan¬ 
tanamo  Bay,  Cuba,  the  previous  year 
could  have  directed  the  fire  of  Navy 
guns  on  the  enemy,  lessening  the  dan¬ 
ger  to  American  forces  and  increas¬ 
ing  the  effectiveness  of  Navy  fire,  if 
the  Navy  and  the  Marines  had  been 
able  to  use  radiotelegraphy  at  Guan¬ 
tanamo.  The  fighting  in  Cuba  was 
now  over,  but  two  great  wars  were  in 
America’s  future,  the  first  to  come 
only  twenty  years  later.  The  Navy 
recognized  radio  as  a  new  weapons 
system  and  applied  it  to  ships  of  war. 

Before  the  turn  of  the  century,  the 
Navy  invited  Dr.  Marconi  to  apply 
his  new  wireless  telegraph  system  to 
the  USS  New  York,  Massachusetts, 
and  Porter.  By  1916,  the  Secretary  of 
the  Navy,  Josephus  Daniels,  was  talk¬ 
ing  from  his  desk  in  Washington, 
D.  C.,  with  a  moving  offshore  ship  of 
the  Fleet  by  telephone!  But  already, 
in  1901,  the  United  States  Navy  had 
outfitted  all  of  its  major  ships  with 
German-made  communications  equip¬ 
ment,  and  in  1902  had  purchased,  in 
addition  to  Slaby-Arco  and  Braun- 
Siemens-Halske  equipment  from  the 
Germans,  a  set  designed  by  Rochefort 
and  Ducretet  of  France,  and  a  Lodge- 


Muirhead  from  the  English.  From 
within  the  United  States  itself,  the 
Navy  purchased  de  Forest  equipment 
and  quenched  gap  sets  of  American 
design,  including  the  Lowenstein  gap, 
Simon  sets,  and  others.  A  few  years 
later,  the  United  States  would  be  self- 
sufficient,  but  in  the  beginning  the 
Navy  sought  the  best  equipment  the 
world  provided,  regardless  of  country 
of  origin,  until  the  best,  or  equipment 
equal  to  the  best,  came  from  within 
the  United  States. 

The  Navy  knew  that  the  Age  of 
Radio  had  arrived;  that  radio  was  a 
formidable  new  weapon  which  should 
be  developed  to  its  maximum  utility; 
that  future  wars  would  be  fought  dif¬ 
ferently  from  past  wars;  that  if  noth¬ 
ing  else  would  make  them  different, 
radio  alone  would. 

Radio  Underestimated 

Now,  almost  single-handledly,  the 
Navy  proceeded  with  the  develop¬ 
ment  of  radio  while  skeptics  (and 
many  of  these  were  high-ranking 
naval  officers)  laughed  and  many 
others  totally  underestimated  the  po¬ 
tential  of  an  invisible  radio  wave. 
However,  the  Navy’s  exponents  of 
radio  (and  many  were  junior  offi¬ 
cers)  pressured  policy  making  officers 
and  American  business  alike,  into  the 
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History  was  made  in  May,  1916,  when  Secretary  of  the  Navy  Josephus  Daniels,  shown  here 
with  AT&T  officials,  talked  by  radiotelephone  from  his  office  in  the  old  State,  War,  and  Navy 
Department  Building  at  Washington,  D.  C.,  with  a  moving  ship,  the  USS  Nebraska,  off  the 
Virginia  Capes.  Other  tests  in  the  fall  of  1916  were  made  from  Secretary  Daniels'  office 
to  the  Captain  of  the  USS  New  Hampshire,  cruising  between  Hampton  Roads  and  the 

southern  drill  grounds. 


gathering  flood-tide  of  the  new 
science. 

By  1908,  one-half  of  all  the  “wire¬ 
less”  stations  in  the  world  were  op¬ 
erated  by  Navy  personnel,  such  was 
the  world  leadership  of  the  Navy  in 
the  new  science  of  radio  communica¬ 
tions.  By  1908,  also,  the  Navy  had 
established  the  United  States  Navy 
Radio  Laboratory  (predecessor  of  the 
Naval  Research  Laboratory)  to  con¬ 
duct  radio  communications  research. 

While  many  others  were  just  awak¬ 
ening  to  the  possibilities  of  radio¬ 
telephony,  the  Navy  was  active  in 
aiding  its  development.  In  1906  Navy 
tests  with  the  Poulsen  type  modulated 
arc  transmitter  were  made  on  a  num¬ 
ber  of  ships;  and  by  1909  the  Con¬ 
necticut  and  Virginia  were  equipped 
with  “wireless”  telephone  equipment 
for  experimental  use  during  the  world 
cruise  of  the  old  White  Fleet. 

Radiotelephony  actually  came  of 
age  in  1915,  when  NAA,  together  with 
the  French  in  the  Eiffel  Tower  at 
Paris,  succeeded  in  completing  the 
first  trans-oceanic  radio-telephone 
circuit  in  history.  This  was  followed 
by  similar  unprecedented  overseas 
voice  transmissions  by  the  Navy  from 
Virginia  to  the  Hawaiian  Islands.  In 
the  successful  operation  of  this  pio¬ 
neer  radiotelephony,  the  Navy,  Dr. 


Lee  de  Forest,  and  Bell  Telephone 
engineers  all  collaborated. 

Tests  in  the  fall  of  1916  were  car¬ 
ried  out  from  Secretary  Daniels’  office 
in  the  Navy  Department  to  the  Cap¬ 
tain  of  USS  New  Hampshire,  cruis¬ 
ing  between  Hampton  Roads  and  the 
southern  drill  grounds.  The  Com¬ 
mandant  at  Mare  Island  Navy  Yard 
also  took  part  in  these  conversations 
with  the  New  Hampshire's  Captain, 
using  land  lines  from  Mare  Island  to 
Arlington,  thence  by  radio  to  the 
New  Hampshire. 

World  Wide  Communications 
System 

Less  than  two  years  later  and  be¬ 
fore  World  War  I  ended,  the  Navy 
had  in  operation  the  most  extensive 
radio  system  in  the  world.  The  Navy 
radio  communications  system  had 
progressed  to  such  a  point  that  it  not 
only  handled  messages  of  the  United 
States  Naval  forces  on  the  seas,  but 
also  those  between  the  War  Depart¬ 
ment  and  the  American  Expedition¬ 
ary  Forces  in  France. 

In  this  same  period,  1917,  the  Navy 
developed  the  radio  beacon,  and 
made  the  first  such  installation  at 
Point  Judith,  Rhode  Island. 

It  was  also  from  the  antennas  of 
the  Naval  Radio  Station  at  New 


Brunswick,  New  Jersey,  that  Presi¬ 
dent  Woodrow  Wilson’s  historic 
“Fourteen  Points”  were  transmitted 
from  the  United  States  and  received 
at  Nauen,  Germany;  and  it  was  by 
the  Navy  radio  station  at  Otter  Cliffs, 
Bar  Harbor,  Maine,  at  2100  on  the 
night  of  6  October  1918,  that  the  first 
German  Peace  Note  was  received 
from  Nauen,  which  was  followed  by 
the  Navy’s  receiving  the  second  Ger¬ 
man  Peace  Note  at  1542  on  12  Octo¬ 
ber  1918. 

Such  was  the  lack  of  law  and  regu¬ 
lations  affecting  radio  in  the  United 
States  prior  to  World  War  I  that  the 
United  States  was  tantamount  to  a 
newly  discovered  continent  without 
statutes,  and  subject  to  prey  by  either 
friend  or  foe  for  the  national  better¬ 
ment  or  detriment,  so  far  as  radio 
communications  were  concerned.  In 
short,  the  United  States  was  “wide 
open”  for  communications  exploita¬ 
tion  by  anyone.  Consequently,  the 
United  States  had  what  today  would 
be  illegal  radio  operations,  not  nec¬ 
essarily  in  the  national  interest,  in  its 
midst.  Foreign  countries  and  foreign 
business  interests  had  radio  stations 
operating  within  the  continental 
United  States,  and  one  prominent 
“American”  radio  company  was 
financed  with  foreign  capital,  and  as 
for  cable,  the  British  controlled  every 
mile.  From  within,  the  national  se¬ 
curity  could  easily  be  impaired,  and 
from  without,  the  United  States  was 


The  Navy  was  the  first  to  broadcast  the 
voice  of  a  President  of  the  United  States* 
This  "communications-first"  took  piace  when 
Warren  G.  Harding  spoke  at  the  dedication 
of  the  Lincoln  Memorial.  The  microphone, 
subtly  boxed  in  white  to  match  the  marble 
columns  and  steps,  can  be  seen  on  the 
microphone  stump  stand  about  four  feet  in 
front  of  the  late  President  Harding.  The 
Navy  also  made  the  first  broadcast  of  .a 
presidential  message  to  Congress— 4hat  of 
President  Harding — in  December,  1922. 
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Transportable  Packages  Grow 

into  Miles  of  Communications  in  2  Hours 


A  microwave  station  that  can  be  transported  to  a  site 
by  helicopter  and  then  put  into  operation  in  as  little 
as  two  hours  has  been  developed  by  Motorola  for  the 
U.S.  Air  Force.  The  equipment  was  designed  to  satisfy 
Air  Force  requirements  for  high  information  handling 
capacity,  transportability,  and  quick  installation. 
Positions  open  for  Engineers  and  Physicists. 


Microwave  System  capabilities  in* 
elude  the  transmission  of  voice  com* 
munications  (up  to  72  two-way  chan* 
nets),  radar  data  and  radar  control 
functions. 


COMMUNICATIONS  &  ELECTRONICS  DIVISION 
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dependent  for  international  commu¬ 
nications,  as  were  all  other  nations, 
on  the  British.  The  Navy  now  took 
the  lead  in  eliminating  foreign  radio 
operations  from  its  shores  and  setting 
up  a  wholly  U.  S.-owned  international 
radio  communications  company. 

The  Navy  learned  that  negotiations 
were  underway  between  the  British 
Marconi  Radio,  through  American 
Marconi  Radio,  and  the  General  Elec¬ 
tric  Company,  for  the  purchase  of 
Alexanderson  alternators  for  the  Brit¬ 
ish  Imperial  Wireless  Chain,  which 
was  world-wide,  and  also  for  certain 
radio  patents  held  by  the  General 
Electric  Company.  The  Navy  realized 
that  if  the  negotiations  succeeded,  the 
British  would  control  world  radio  in 
addition  to  world  cables. 

On  April  8,  1919,  Navy  representa¬ 
tives  called  on  General  Electric  at  a 
special  meeting  of  the  Board  of  Direc¬ 
tors,  and  presented  their  views  on  the 
consequences  to  the  United  States  of 
consummating  such  a  deal  as  General 
Electric  then  had  under  considera¬ 
tion.  General  Electric  decided  to  dis¬ 
continue  negotiations.  The  Navy  then 
proposed  the  formation  of  a  wholly 
U.  S.-owned  radio  communications 
company,  and  eventually  the  Radio 
Corporation  of  America  was  formed 
to  fulfill  this  need.  Foreign  interests 
were  bought  out  and  their  radio  op¬ 
erations  on  American  soil  thus  dis¬ 
solved. 

Navy  Aids  in  Negotiations 

When  traffic  agreements  between 
the  new  RCA  and  European  countries 
were  being  negotiated,  the  Navy  went 
to  RCA’s  aid  with  the  lone  European 
hold-out,  France,  which  opposed  the 
licensing  of  “private”  commercial 
companies  to  communicate  with  for¬ 
eign  countries.  In  France,  the  Ameri¬ 
can  position  was  discussed  in  private 
between  a  Navy  representative  and 
the  French  Director  of  Postal  Tele¬ 
graph.  Following  this  meeting  with 
the  Navy  representative,  the  French 
Director  informed  the  president  of 
RCA  that  the  French  had  granted  a 
license  for  the  government-owned 
radio  and  telegraph  of  France  to 
communicate  directly  with  the  RCA 
stations  in  the  United  States. 

By  1919,  the  Navy  was  successfully 
transmitting  radio  voice  communica¬ 
tions  from  air  to  ground  and  ground 
to  air,  and  a  year  later,  radio  voice 
communications  were  successfully  ex¬ 
changed  between  a  U.  S.  Navy  flying 


The  Radio  Corporation  of  America  evolved 
directly  from  Cdr.  Stanley  C.  Hooper,  later 
Rear  Admiral.  The  proposal  for  a  wholly 
U.  S.-owned  radio  communications  company 
resulted  in  RCA  and  the  riddance  of  for¬ 
eign  radio  companies  from  the  U.  S. 

boat  and  a  partially  submerged  sub¬ 
marine,  an  accomplishment  of  great 
importance  to  the  future  operations 
of  the  Navy. 

As  for  radio  broadcasting,  the  Na¬ 
vy’s  broadcasting  station  at  Anacostia 
was  the  first  broadcasting  station  in 
the  Nation’s  Capital,  and,  except  for 
very  early  experiments  of  Dr.  Lee  de 
Forest,  was  one  of  the  very  first 
broadcasting  stations  in  the  United 
States.  This  Navy  station  was  such  a 
pioneer  in  the  history  of  broadcast¬ 
ing  that  its  last  important  broadcast 
was  the  first  broadcast  in  history  of 
the  Presidents  message  to  Congress, 
that  of  Warren  G.  Harding  in  early 
December,  1922.  This  historic  “first” 
was  sent  out  on  a  multiple  tuned  an¬ 
tenna,  with  an  input  of  about  1  kilo¬ 
watt,  on  a  frequency  of  approximately 
700  kilocycles. 

The  Navy’s  early  projects  in  the 
development  of  radio  control  led  to 
radio  controlled  target  ships.  The 
loum  was  equipped  for  radio  control 
in  1923  and  was  soon  followed  by 
a  destroyer  which  was  similarly 
equipped.  These  ships  were,  of  course, 
used  as  targets  for  gunnery  practice 
in  the  Fleet.  The  Navy  had  already 
begun  work  about  this  time  on 
pilotless  target  aircraft  known  as 
“drones,”  and  in  the  next  year,  1924, 
radio  remote  control  of  aircraft  was 
successfully  accomplished. 

The  Navy  also  contributed  to  the 
U.  S.  efforts  to  obtain  international 
agreement  to  the  allocation  of  fre¬ 
quencies.  After  the  close  of  World 
War  I,  the  EUFGBI  committee  was 
organized,  consisting  of  representa¬ 


tives  of  the  United  States,  France, 
Great  Britain,  and  Italy.  The  com¬ 
mittee  established  the  first  interna¬ 
tional  radio  frequency  plan  for  inter¬ 
allied  communications  with  a  mini¬ 
mum  of  radio  interference.  Methods 
and  procedures  for  maintaining  radio 
communications  were  also  established 
internationally.  Remaining  as  un¬ 
finished  business  was  a  world-wide 
plan  for  international  radio  commu¬ 
nications. 

In  1920,  representatives  of  the  Al¬ 
lied  and  associated  powers  met  for 
the  purpose  of  drafting  an  interna¬ 
tional  communications  convention  of 
all  the  interested  nations  of  the  world. 
At  this  preliminary  conference,  with 
RAdm.  W.  H.  G.  Bullard,  USN,  as 
chairman,  and  Cdr.  Stanley  C. 
Hooper,  USN,  as  his  assistant,  an 
agreement  was  reached  for  an  inter¬ 
national  radio  convention  which,  for 
the  first  time  in  history,  would  con¬ 
sider  a  plan  for  allocating  radio  fre¬ 
quencies  on  a  world-wide  basis.  The 
formal  and  final  conference  took 
place  in  1927. 

By  1927,  developments  in  radio  had 
made  obsolete  the  recommendations 
of  1920.  For  one  thing,  the  mush¬ 
rooming  of  radio  broadcasting  be¬ 
tween  1920  and  1925  increased  de¬ 
mands  on  the  spectrum,  with  the  re¬ 
sult  that  Secretary  of  Commerce 
Herbert  Hoover  called  several  na¬ 
tional  radio  conferences,  at  which  the 
Navy  representatives  were  very  influ¬ 
ential.  To  meet  this  problem  and  aid 
the  U.  S.  in  its  negotiations,  the  Nav^' 
recommendation  that  gave  both  the 
Government  and  commercial  interests 
their  own  bands  carried  over  much 
opposition.  The  Navy  recommenda¬ 
tion  meant  a  sacrifice  of  its  own  slice 
of  the  spectrum,  but  the  growth  of 
private  industry  broadcasting  was 
fostered,  with  a  profound  economic 
effect  upon  the  Nation.  Former  oppo¬ 
sition  to  the  accepted  Navy  proposal 
soon  turned  into  approbation  and  the 
Navy’s  foresight  was  applauded. 

Navy  Allocation  Plan 

At  the  International  Radio  Conven¬ 
tion  of  1927,  the  Navy  offered  what 
appeared  to  be  the  only  plan  for  fre¬ 
quency  allocation  that  existed  on  pa¬ 
per,  other  representatives  being  seem¬ 
ingly  indefinite  in  concept.  The  Navy, 
always  motivated  by  its  intention  to 
be  able  to  go  almost  anywhere  on  the 
seas  and  maintain  communications 
with  the  home  base  and  other  Navy 
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ships  wherever  located,  also  sought 
orderliness  in  international  commu¬ 
nications  which  only  a  practical  fre¬ 
quency  allocation  plan  could  effect. 
The  Navy  had  both  the  radio  experi¬ 
ence  and  the  frequency  plan,  which 
accommodated  every  known  radio 
service,  including  amateur  radio.  The 
frequency  allocation  of  the  United 
States  Navy  was  adopted,  first  by  the 
Allocation  Committee,  then  by  the  en¬ 
tire  conference,  and  finally  by  all  of 
the  nations  of  the  world,  except  one. 
The  lone  exception  was  the  USSR. 

ISavy  Spurs  World  Radio 

World  radio  was  spurred  by  this 
historic  landmark  in  communications, 
to  say  nothing  of  the  benefits  of  tlie 
Allocation  Plan  to  the  Merchant  Ma¬ 
rine  and  American  amateur  radio  op¬ 
erators,  in  whose  behalf  the  United 
States  Navy  persisted.  The  Navy  then, 
as  now,  considered  amateur  radio  op¬ 
erators  an  invaluable  technical  and 
development  reservoir  in  the  national 
interest.  The  Navy  allocation  concept 
still  forms  the  basis  of  frequency  as¬ 
signments  throughout  the  world. 

The  Navy’s  building  blocks  to  aid 
in  the  formation  of  our  present  age 
of  radio  are  so  numerous  that  an  ar¬ 
ticle  of  this  nature  cannot  possibly 
contain  them  all.  For  instance,  the 
Navy  had  an  important  part  in  the 
first  propagation  studies  ever  made, 
and  out  of  them  emerged  the  Austin- 


The  Navy  made  and  installed  the  first  radio 
set  to  go  into  the  White  House.  Made  at 
the  Washington  Navy  Yard,  it  was  installed 
for  President  and  Mrs.  Harding  in  1921. 
The  President's  acceptance  of  radio,  and 
his  use  of  headphones,  spurred  public  ac¬ 
ceptance  of  the  medium  and  helped  cause 
a  boom  in  the  manufacture  of  headphones 
which  were  soon  replaced  by  loudspeakers. 
Shown  here  is  the  identical  model,  "Radio 
Compass  Receiver  Type  SE  I440A."  This 
set  had  a  range  of  125  to  1250  meters, 
using  either  an  antenna  or  a  compass  loop, 
and  could  be  used  with  either  a  loud¬ 
speaker  or  headphones. 


Cohen  formula.  Although  the  knowl¬ 
edge  that  exists  on  the  subject  of  ra¬ 
dio  propagation  today  is  universal, 
at  the  time  of  the  studies  and  tests, 
utilizing  Navy  ships  and  Navy  per¬ 
sonnel  under  Dr.  L.  W.  Austin  and 
George  H.  Clark,  almost  no  informa¬ 
tion  on  the  subject  was  in  existence. 
It  was  a  Navy  enlisted  man  who  first 
pointed  to  the  influence  of  “sunspots” 
on  radio  communications.  At  that 
time  mankind  did  not  know  that  ra¬ 
dio  communications,  and  particularly 
long-range  communications,  are  vital¬ 
ly  affected  by  the  sunspot  cycle ;  today 
this  is  common  knowledge.  At  the 
time,  however,  it  was  another  founda¬ 
tion  stone. 

Today  it  means  little  or  nothing, 
perhaps,  that  our  radio  stations  were 
once  called  “wireless  stations,”  which 
are  now  designated  as  “radio  sta¬ 
tions.”  The  United  States  Navy  was 
the  first  to  adopt  the  novel  term  by 
designating  NAA  a  Navy  “radio  sta¬ 
tion.”  The  Navy  term  has  since  been 
adopted  by  the  entire  communica¬ 
tions  industry. 

It  would  not  be  fair  to  mention 
Marconi  without  also  mentioning  Dr. 
Lee  de  Forest  and  something  of  his 
early  work  with  the  Navy  which  had 
momentous  results  on  all  radio  com¬ 
munications.  The  Navy  and  Dr.  de 
Forest  were  “associates”  for  many 
years  during  the  early  period.  For 
example,  when  President  Thedore 
Roosevelt  sent  the  Great  White  Fleet 
around  the  world  on  an  international 
goodwill  mission.  Dr.  Lee  de  Forest, 
the  “father  of  radio  broadcasting,” 
was  on  board  the  battleship  Connec¬ 
ticut,  flagship  of  the  Fleet.  Employ¬ 
ing  equipment  utilizing  his  new  vac¬ 
uum  tubes.  Dr.  de  Forest  supervised 
one  of  the  first  successful  tests  of  the 
wireless  telephone  between  the  Con¬ 
necticut  and  the  Naval  Radio  Station 
at  Point  Loma,  California,  and  what 
we  know  as  “radio  broadcasting,”  or 
the  transmission  of  voice  by  radio, 
was  in  part  being  born. 

First  Remote  Control  Radio 
Station 

Less  than  a  decade  later,  the 
world’s  first  remotely  controlled  radio 
station  was  installed  and  operated  by 
the  United  States  Navy  in  Washing¬ 
ton,  D.  C.;  and  of  lighter  vein,  one  of 
the  very  earliest  automobile  radios 


was  developed  by  personnel  of  the 
Naval  Research  Laboratory. 

The  Navy  was  also  the  first  to 
broadcast  the  voice  of  a  President  of 
the  United  States,  that  of  Warren  G. 
Harding,  during  the  dedication  of  the 
Lincoln  Memorial,  and  at  this  time, 
the  Navy  also  installed  the  first  radio 
receiving  set  in  the  White  House. 

The  Navy  was  one  of  the  earliest 
users  of  the  very  low  frequencies, 
which  are  of  the  same  frequency  as 
high  frequency  sound  waves.  Today 
extensive  use  is  made  of  these  fre¬ 
quencies  for  long  range  transmissions 
to  surface  ships  and  submerged  sub¬ 
marines.  Our  newest  very  low  fre¬ 
quency  transmitter  is  at  Jim  Creek,  in 
the  State  of  Washington,  and  is  the 
most  powerful  radio  station  of  its 
kind  in  the  world.  The  vacuum  tube 
power  amplifier  of  this  station,  built 
by  RCA,  is  also,  to  put  it  another 
way,  the  world’s  most  powerful  Hi-Fi 
amplifier. 

Experiments  in  Facsimile 

In  the  early  1920’s,  personnel  of  the 
Navy  were  already  investigating  and 
testing  facsimile  equipment,  and  in 
1923,  recognizable  pictures  of  Presi¬ 
dent  Harding  were  transmitted  by  the 
Navy  from  Washington,  D.  C.  to 
Philadelphia,  Pa.  Twenty-two  years 
later,  photographs  of  the  Japanese 
surrender  ceremonies  aboard  the  USS 
Missouri  were  transmitted  by  the 
Navy  more  than  5,000  miles  to  the 
United  States  and  the  Nation’s  press. 
Today,  weather  maps  and  other  val¬ 
uable  pictorial  data  are  transmitted 
thousands  of  miles  for  the  benefit  of 
the  Navy  and  public  alike. 

In  summary,  I  should  not  want 
this  article  to  appear  that  I  am  claim¬ 
ing  for  the  Navy  credit  for  everything 
in  the  development  of  radio,  for  such 
is  delinitely  not  the  case.  Great  as 
the  Navy’s  role  has  been  in  this  im¬ 
portant  field,  vital  contributions  have 
been  made  by  our  sister  services,  by 
industry,  and  by  many  individuals. 
A  true  history  of  the  development  of 
radio  will  include  them  all. 

The  Navy  does,  however,  hope  to 
participate  in  the  continued  develop¬ 
ment  of  radio  in  the  present  era  as  it 
has  in  the  past,  and  welcomes  the 
wide  participation  of  all  interests  now 
equally  active  in  this  field. 
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USS  FORRESTAL  has  been  aptly  described  by  Secretary 
of  the  Navy  Thomas  as  .  the  biggest  ship  ever 
built,  the  most  complicated  ship  ever  built,  the  most 
powerful  ship  ever  built.’* 


An  important  factor  contributing  toward  making  the  Forrestal 
most  powerful  ship  ever  built”  Is  the  dependably 
accurate  Automatic  Gun  Fire  Control  system  which  guides 
the  fire  of  its  anti-aircraft  guns.  Designed  and  built 
by  the  Reeves  Instrument  Corporation  In  conjunction  with  the 
U.  S.  Navy  Bureau  of  Ordnance,  this  equipment,  service 
tested  on  the  USS  FORRESTAL,  has  since  been 
Installed  on  Its  sister  ship,  the  USS  SARATOGA. 


Systems  engineering  Is  our  business.  Whether  for 
guidanoe,  radar,  fire  control,  computers  or  servo¬ 
mechanisms,  Reeves  has  the  man-power  and  the  faollltles 
to  originate  designs  and  produce  entire  systems. 


wimukitiir  eoHMHUTioH 
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Our  Developing  Military  Strength 


by  Dr.  Merrin  J.  Kelly 


Nearly  50  years  ago,  William  James  had  an  uncan- 
ny  perspective  of  things  to  come.  At  a  time  when  warfare 
and  applications  of  science  were  poles  apart,  he  said, 
“When  nations  are  the  armies,  and  the  science  of  destruc¬ 
tion  vies  in  intellectual  refinement  with  the  sciences  of 
production,  I  see  that  war  becomes  absurd  and  impos¬ 
sible,  from  its  own  monstrosity.” 

The  time  that  he  predicted  has  certainly  arrived.  Sci¬ 
ence  and  warfare  are  intimately  intermingled.  In  fact, 
the  strategy,  tactics  and  defense  areas  of  warfare  are 
wholly  dependent  upon  applications  of  scientific  knowl¬ 
edge.  If  we  are  to  stay  ahead  in  military  strength,  we 
must  lead  in  the  applications  of  new  science  to  weaponry. 

All  knowledgeable  people  of  the  world  realize  that  there 
are  great  dangers  of  global  suicide  latent  in  the  use  of  the 
nuclear  weapons  that  are  now  in  the  stockpiles.  The  dan¬ 
ger  of  their  use,  however,  though  real,  is  fortunately  not 
great,  for  the  damage  to  the  aggressor  in  attempting  a 
knockout  blow  would  be  comparable  to  that  he  would  in¬ 
flict  on  his  enemy.  Churchill  has  aptly  called  this  type  of 
limited  security  a  “balance  of  terror.” 

It  is  perhaps  only  through  the  maintenance  of  superior 
military  strength  that  we  can  buy  time  for  peaceful  ac¬ 
commodation  of  the  world’s  differences.  Until  such  an 
accommodation  is  possible,  it  is  our  responsibility,  as  the 
strongest  Nation  of  the  free  world,  to  continue  to  build 
our  military  strength  as  the  best  protection  for  the  demo¬ 
cratic  freedoms  of  the  western  world  that  have  evolved 
through  centuries  of  struggle. 

ISuclear  Weapons  Development 

Nuclear  weapons,  of  course,  are  the  product  of  scien¬ 
tific  research.  Their  evolution,  in  a  period  of  some  12 
years  since  the  first  ones  were  used  in  Japan  over  Naga¬ 
saki  and  Hiroshima,  has  made  a  greater  imprint  on  war¬ 
fare  and  changed  its  character  more  than  all  of  the  devel¬ 
opments  of  the  previous  200  years. 

The  Hiroshima  weapon  had  an  explosive  power  equiva¬ 
lent  to  20  kilotons  of  the  old  chemical  explosive.  Our 
present  largest  fission-type  nuclear  weapon  has  a  1,000 
kilotons  equivalence  —  a  50-fold  increase  over  the  first 
ones  employed  in  warfare.  In  addition  to  our  progress  in 
increasing  the  destructive  power  of  the  fission  weapons, 
much  progress  has  been  made  in  their  deliverability.  The 
ratios  of  explosive  power  of  the  nuclear  weapons  to  their 
total  weight  and  size  have  steadily  increased.  This  has 
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made  possible  the  employment  of  an  even  greater  variety 
of  weapons  carriers,  as  well  as  an  increase  in  the  amount 
of  destructive  power  that  each  carrier  may  deliver. 

In  relatively  recent  years,  weapons  development  has 
entered  a  new  area  of  nuclear  physics — that  of  fusion. 
Our  recent  so-called  thermonuclear  weapons  employ  both 
nuclear  fusion  and  fission  reactions.  In  tests  at  our  Pa¬ 
cific  proving  grounds,  one  of  these  thermonuclear  weap¬ 
ons  is  reported  to  have  demonstrated  an  explosive  power 
of  some  20,000  kilotons — 20  times  as  powerful  as  the 
largest  of  the  fission  types. 

Russians  Trail  in  ISuclear  Weapons 

While  great  progress  has  been  made  in  increasing  the 
destructive  power  of  the  largest  nuclear  weapons,  new 
technology  is  making  possible  an  increasingly  wide  va¬ 
riety  of  nuclear  weapons  that  are  smaller  in  explosive 
power,  physical  size,  and  weight. 

We  are  fast  approaching  the  day  when  a  nuclear 
weapon  of  a  wide  range  in  explosive  power  can  be  de¬ 
signed  in  shape,  size,  and  weight  to  meet  the  requirements 
for  delivery  by  any  desired  delivery  system. 

The  Russians  are  trailing  us  in  nuclear  weapons  by  a 
considerable  distance.  This  is,  perhaps,  the  area  of  mili¬ 
tary  strength  in  which  our  lead  is  most  pronounced.  Their 
nuclear  explosion  of  greatest  power  that  has  been  ob¬ 
served  was  perhaps  less  than  cne-fifth  that  of  our  greatest. 
There  is  sound  basis  for  the  judgment  that  they  are  also 
less  advanced  than  we  in  versatility  and  that  their  stock¬ 
pile  is  smaller. 

Next,  let’s  review  our  progress  in  developing  means  for 
delivering  nuclear  weapons.  First,  we  shall  direct  our  at¬ 
tention  to  the  strategic  area.  This  is  broadly  the  area  of 
warfare  dedicated  to  the  destruction  of  the  enemy’s  war- 
(Continued  on  page  28) 
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ARC’S  new  ADF  weighs  less  than  20  lbs! 


Fly  light  and  navigate  .  ,  better  than  ever  before! 

ARC’S  miniaturized  Automatic  Direction  Finder  is  making 
aviation  news.  It  offers  reliability  proved  in  two  years  of 
testing.  The  entire  system  weighs  less  than  20  pounds.  Now  you 
can  have  a  DUAL  installation  where  required — at  a  weight 
saving  of  80  pounds  or  more. 

The  ADF  still  is  the  world’s  Number  One  navigational  aid, 
usable  on  an  estimated  60,000  radio  stations.  Now  you  can 
have  ADF  featuring  ARC  standards  of  performance  and  re¬ 
liability.  This  system  incorporates  hermetic  sealing  of  critical 
components  such  as  the  entire  loop  assembly.  It  also  has 
other  mechanical  features  designed  and  tested  for  dependability 
under  today’s  higher  speeds  and  more  exacting  operational 
and  environmental  conditions. 

The  Type  21  ADF  covers  all  frequencies  from  190  kc  to 
1750  kc.  It  requires  less  power — only  2.8  amps  at  27.5  volts  dc 
input.  Extremely  low  drag  of  the  loop  is  an  outstanding 
feature.  Housing  extends  only  2  inches  from  the  skin  of  the 
aircraft. 

Now  make  room  for  more  payload  and  other  equipment. 
Fly  with  ARC- reliability,  less  weight,  less  space,  less  drag. 
Ask  your  dealer  for  complete  details. 


TYPE  21  ADF  WEIGHS  ONLY  19.7  POUNDS 
Component  Units  Weights:  Receiver,  6.8  lbs.;  Loop, 
4.3  lbs.;  Loop  Housing,  0.5  lbs.;  Control  Unit, 
1.6  lbs.;  Indicator,  1.3  lbs.;  Power  Unit,  5.2  lbs. 
CAA  Typ^  Certificated 


Omni/I LS  Receivers  •  Course  Directors  •  UHF  and  VHF  Receivers  and  Transmitters 
LF  Receivers  and  Loop  Direction  Finders  •  10-Channel  Isolation  Amplifiers  •  8* Watt 
Audio  Amplifiers  •  Interphone  Amplifiers  •  Omnirange  Signal  Generators  and  Standard 
Course  Checkers  •  900-2100  Me  Signal  Generators 

Dependable  Airborne  Electronic  Equipment  Since  1928 


^ircraft  ^adio  Corporation 
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making  potential:  his  factories,  his  transportation  sys¬ 
tems,  and  his  airfields.  For  delivery,  we  have  largely 
depended  on  home-based  bombers:  intercontinental  with 
refueling,  bombers  of  shorter  range  flying  from  our  bases 
in  Europe  and  Asia,  and  bombers  flown  from  the  decks 
of  the  Navy  carriers.  All  of  these  airborne  carriers  can 
deliver  nuclear  weapons  of  millions  of  tons  explosive 
power  equivalence. 

Ballistic  Missile  is  Future  Weapon 

For  the  future,  there  are  now  under  development  two 
new  types  of  vehicles  that  will  add  to  the  versatility  and 
effectiveness  of  our  delivery  of  nuclear  blasts  in  the  stra¬ 
tegic  sector  of  warfare:  the  ballistic  guided  missile  and 
the  nuclear-powered  manned  airplane.  The  ballistic  mis¬ 
sile  may  well  become  operational  within  the  next  three 
years.  The  nuclear-powered  plane  will  be  longer  in  com¬ 
ing,  probably  not  until  well  beyond  1960. 

Ballistic  missiles  are  propelled  into  the  upper  atmos¬ 
phere  by  powerful  multistage  “engines”  that  are  succes¬ 
sively  dropped  as  they  complete  their  delivery  of  “thrust.” 
In  the  upper  atmosphere,  they  proceed  at  terrific  speeds, 
many  times  the  velocity  of  sound,  and  are  placed  on  target 
through  guidance  that  is  provided  in  the  early  portion  of 
their  flight.  The  range  of  such  missiles  may  well  be  5,000 
miles;  they  may  thus  be  launched  from  sites  in  our  coun¬ 
try  and  reach  any  target  in  Eastern  Europe  in  less  than 
one  hour.  Such  a  5,000-mile,  or  intercontinental  ballistic 
missile  (I.C.B.M.),  is  under  development.  A  1,500-mile 
ballistic  missile  is  also  being  developed.  Its  range  is  suited 
to  launching  from  our  overseas  bases  or  from  missile¬ 
carrying  cruisers  at  sea. 

The  ballistic  weapons,  when  developed  to  the  level  of 
accuracy  that  now  appears  attainable,  will  fall  within  a 
circle  of  a  few  miles’  radius  whose  center  is  the  target. 
They  can  carry  warheads  whose  nuclear  explosive  value 
is  the  equivalent  of  millions  of  tons  of  the  older  chemical 
explosives.  With  their  potential  accuracy  and  explosive 
carrying  capacity,  great  damage  can  be  inflicted  upon 
strategic  targets.  While  the  ballistic  missile  will  be  a  most 
valuable  addition  to  our  weapons  supply,  it  is  not,  or  at 
least  will  not  be  for  a  decade  or  more,  the  so-called  “ulti¬ 
mate”  weapon.  For  a  long  time  to  come,  we  must  rely  for 
the  most  part  on  manned  bomber  planes  for  strategic  area 
victory. 

While  some  years  must  elapse  before  it  is  ready  for 
operational  use,  the  nuclear-powered  airplane  has  large 
importance.  Nuclear  power  permits  the  plane  to  cruise 
for  time  intervals  limited  only  by  crew  endurance.  No 
refueling  in  flight  is  required.  With  its  long  time  aloft,  it 
could  penetrate  at  any  point  along  the  periphery  of  enemy 
territory.  This  adds  to  the  versatility  of  our  attack  and 
greatly  increases  the  enemy’s  defense  problems.  While 
there  are  major  technical  problems  that  must  yet  be 
solved,  there  is  a  large  volume  of  competent  scientific 
and  technical  effort  directed  at  their  solution. 

The  Navy  adds  greatly  to  our  strategic  warfare 
strength.  The  larger  aircraft  carriers  of  the  Forrestal 
class  will  make  it  possible  for  the  Navy  to  launch  from 
carrier  decks  planes  capable  of  carrying  million-ton  nu¬ 
clear  bombs.  Since  there  are  such  large  areas  of  ocean 
and  sea  that  can  be  entered  by  our  carriers,  this  capability 


will  also  add  to  the  versatility  of  our  attack.  Submarines 
may  also  contribute  to  strategic  warfare.  Already  guided 
missiles  carrying  relatively  large  nuclear  bombs  can  be 
launched  from  submarines.  They  can  approach  close  to 
land  in  launching  their  missiles.  Many  sectors  of  possible 
enemy  territory  are  open  to  them.  A  submarine,  driven 
by  atomic  or  nuclear  power,  is  now  undergoing  opera¬ 
tional  tests;  additional  ones  will  follow.  Nuclear  power 
also  adds  cruising  range  to  the  submarine  and  greatly  in¬ 
creases  the  length  of  time  in  which  it  can  stay  submerged.’ 
Before  too  many  years,  vital  elements  of  our  surface  fleet 
will  also,  no  doubt,  be  equipped  with  atomic  engines. 

We  are  well  in  the  lead  of  the  Russians  in  strategic 
warfare  taken  as  a  whole.  In  nuclear  weapons  our  lead 
is  perhaps  most  pronounced.  In  quantity  of  weapons,  in 
variety  of  types,  and  in  largest  size,  we  lead.  In  air  de¬ 
livery  we  are  also  now  in  the  lead.  The  “figures  of  merit” 
of  Soviet  bomber  planes,  however,  are  approaching  those 
of  our  most  recent  bombers.  Our  versatility  in  delivery, 
however,  is  superior.  In  intercontinental  delivery,  in  de¬ 
livery  from  bases  close  at  hand,  and  in  delivery  by  the 
Navy  from  carrier  based  planes  and  submarines,  the  lead¬ 
ership  is  ours.  It  is  a  narrowing  leadership  and  perhaps 
that  is  inevitable.  In  production  of  new  and  most  modern 
bomber  airplanes,  the  Russians  are  probably  outproduc¬ 
ing  us.  In  time,  their  capability  of  delivery,  as  measured 
by  number  of  delivery  vehicles,  may  surpass  our  own  un¬ 
less  our  production  rates  are  increased. 

In  ballistic  weapons  development,  the  Russians  are 
perhaps  now  in  the  lead.  Until  relatively  recently,  our 
missile  development  has  been  heavily  oriented  towards 
“conventional”  intercontinental  missiles  and  missiles  for 
the  tactical  and  defense  areas.  Our  emphasis  in  these 
areas  has  given  us  important  supremacy  there,  and  a  rich 
technology  upon  which  to  draw  in  our  ballistic  weapons 
development.  With  the  emphasis  now  given  to  ballistic 
weapons  development  and  with  our  technical  superiority, 
it  is  not  probable  that  the  Russians  will  have  a  significant 
ballistic  weapons  stockpile  before  we  do. 

Growth  of  ISuclear  Technology 

As  nuclear  technology  has  grown  in  depth  and  scope, 
our  nuclear  weapons  research  and  development  has  given 
increasing  attention  to  smaller  weapons,  of  smaller  explo¬ 
sive  power  for  the  tactical  and  defense  areas.  This  effort 
has.  been  most  rewarding,  particularly  in  the  short  time 
range,  in  its  contribution  to  building  a  strong  deterrent 
potential  in  Europe.  Cannons,  rockets,  guided  missiles  of 
a  few  hundred  miles’  range,  and  tactical  planes  have  been 
equipped  with  relatively  small  explosive  power  nuclear 
weapons.  These  weapons  are  now  available  to  our  forces 
in  Western  Europe  and  go  a  long  way  in  compensating 
for  our  much  smaller  ground  force  strength. 

As  new  knowledge  of  nuclear  application  to  weaponry 
has  become  available,  new  nuclear  tactical  weapons  sys¬ 
tems  have  been  promptly  developed  until  today,  almost 
the  entire  gamut  of  tactical  warfare  may  have  nuclear  fire 
power.  Even  though  relatively  small  in  nuclear  power 
terms,  the  destructive  force  of  these  new  weapons  is  so 
great  in  comparison  to  the  former  chemical  explosives 
that  completely  new  tactics,  force  organization,  and  de¬ 
ployment  have  been  required. 

In  tactical  applications  of  nuclear  energy  we  have  been 
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well  in  the  lead  of  the  Russians.  The  versatility  of  our 
nuclear  weapons  has  made  possible  this  superiority.  It  is 
to  be  expected,  however,  that  with  their  increasing  nuclear 
capability  the  Russians  will  narrow  our  lead  in  the  tactical 
area. 

Defense  against  nuclear  attack — popularly  called  “con¬ 
tinental  defense” — is  an  essential  complement  to  our  de¬ 
veloping  attack  strength.  In  late  1952  and  early  1953,  I 
was  chairman  of  a  civilian  committee  appointed  by  the 
Secretary  of  Defense  to  study  our  continental  defense  and 
recommend  further  action  for  its  strengthening.  We  found 
defense  lagging  behind  offense.  Too  little  effort  was 
employed  and  there  was  not  a  well  integrated  plan  for 
most  effective  participation  of  the  three  forces.  It  is  most 
pleasing  to  report  very  great  progress  in  the  ensuing  three 
years.  There  is  evolving  a  defense  system  that  is  well  in 
balance  with  offense.  The  planning  is  such  that  as  tech¬ 
nology  provides  better  means,  they  can  be  integrated  in 
the  existing  system. 

Early  Warning  Lines  are  Key  to  Defense 

The  first  step  in  continental  defense  is  a  means  for  our 
early  warning  of  enemy  plane  and  missile  approach.  The 
extreme  or  outer  early  warning  line  to  the  north  is  the 
Dew  Line  (Distant  Early  Warning)  along  the  Arctic  Cir¬ 
cle.  Our  Canadian  friends  are  installing  a  somewhat  simi¬ 
lar  warning  line  along  a  parallel  just  south  of  the  lower 
tip  of  Hudson  Bay.  It  may  later  be  expanded  into  a 
fighting  line. 

There  is  a  growing  “wing”  early  warning  line  to  the 
east  and  west  of  the  Dew  Line  extending  south  in  the 
Atlantic  and  Pacific.  In  the  main,  these  wings  will  con¬ 
sist  of  picket  ships  equipped  with  early  warning  gear  and 
large  patrol  planes  well  instrumented  with  the  most  ad¬ 
vanced  early  warning  electronic  facilities. 

With  the  warning  time  that  these  lines  afford,  our  de¬ 
fenses  can  be  alerted  and  ready  for  action  when  the  enemy 
reaches  our  boundaries.  Canada  has  a  growing  fighting 
defense  net  in  its  lower  or  southern  areas.  In  the  north  of 
our  country  and  extending  southward  along  our  two 
coasts  is  our  defense  fighting  line.  A  most  sophisticated 
and  integrated  electronic  fight  direction  system  called 
Sage  (Semi-Automatic  Ground  Environment  system)  is 
evolving.  This  system  provides  for  picking  up  and  track¬ 
ing  by  radar  and  other  means  the  oncoming  enemy  planes 
and  missiles.  It  also  directs,  electronically,  our  fighter 
planes  or  guided  missiles  to  the  targets.  Some  of  its  ra¬ 
dars  for  picking  up  the  enemy  and  directing  our  weapons 
to  them  are  placed  in  the  ocean  on  steel  towers  (Texas 
Towers)  at  short  distances  off  our  shores. 

Our  cities  and  important  military  installations  have  in¬ 
dividual  protection.  The  Nike  guided  missile  and  inter¬ 
ceptor  planes  constitute  our  “defense  forces”  at  these 
points.  All  of  these  defense  facilities — early  warning, 
the  Sage  system,  and  point  defenses — are  integrated  by  a 
comprehensive  communications  system.  An  overall  con¬ 
tinental  defense  headquarters  is  constantly  and  promptly 
aware  of  the  situation  at  all  points  of  our  early  warning 
and  defense  systems. 

Many  of  these  detection  and  fight  direction  systems  are 
dependent  upon  radio  emanations  for  their  effective 
functioning.  An  enemy  may  use  “electronic  jamming” 


of  electro-magnetic  radiations  to  lower  the  effectiveness 
of  the  system.  Large  advances  have  been  made  and  will 
continue  to  be  made  to  minimize  the  effects  of  “jamming.” 

The  Russians  have  given  great  emphasis  to  their  own 
defense.  For  geographic  reasons  their  problem  is  the 
more  difficult.  As  of  today,  it  is  my  belief  that  our  over¬ 
all  system  and  many  of  its  components — such  as  guided 
missiles  and  their  fire  power — are  in  advance  of  the 
Russians.  The  Russians  are  known  to  be  particularly 
skilled  in  jamming  techniques.  An  exact  measure  of  the 
relative  position  here  cannot  be  made,  but  their  com¬ 
petence  must  not  be  underestimated. 

Defense  against  ballistic  missiles,  because  of  the  alti¬ 
tude  at  which  they  approach  and  their  terrific  speeds, 
poses  a  most  difficult  but  not  impossible  challenge  in 
defense.  It  is  too  early  to  predict  how  effective  such 
defense  may  ultimately  become.  However,  there  is  some 
basis  for  hope  from  the  history  of  the  developing  tech¬ 
nology  for  defense  against  planes  and  “conventional” 
flight  missiles.  Only  a  few  years  ago  most  of  those  who 
are  expert  in  these  matters  would  not  have  predicted  the 
really  large  progress  in  defense  that  has  been  realized. 

Finally,  we  will  take  a  brief  look  at  our  developing 
naval  capabilities  in  nuclear  warfare.  Along  with  the 
other  two  Services,  the  Navy  has  promptly  and  vigorously 
integrated  nuclear  weaponry  into  its  strategy  and  tactics 
of  warfare.  The  naval  air  arm  is  making  splendid  pro¬ 
gress  in  its  utilization.  Nuclear  explosives  of  million- 
ton  power  can  be  carried  by  carrier  based  planes;  fleets 
can  be  protected  by  guided  missiles  capable  of  carrying 
nuclear  warheads;  cruisers  especially-  fitted  for  nuclear 
weapons  attack  are  in  evolution,  and  our  submarines  can 
use  nuclear  fire  power. 

We  closed  the  last  war  with  the  strongest  Navy,  by  far, 
of  all  nations.  The  Russians  had  little  naval  strength. 
They,  however,  have  been  carrying  out  a  tremendous 
naval  construction  program.  Submarines  have  been  given 
special  emphasis  in  this  program.  So  far  as  I  know,  they 
have  not  built  carriers — certainly  carriers  have  not  been 
given  emphasis.  On  the  other  hand,  our  construction  and 
modernization  program  has  been  most  modest  in  its 
volume,  but  not  in  its  technology.  This  difference  in 
construction  and  modernization  level  must,  for  our  long 
range  future  welfare,  receive  special  consideration  and 
evaluation.  I  have  no  doubt  that  this  is  being  done.  The 
application  of  nuclear  power  to  propulsion  of  naval 
vehicles  has  received  much  effective  attention.  We  are 
well  in  advance  of  the  Russians  in  this  area. 

Summary  of  Strength 

An  overall  summary  of  relative  American  and  Russian 
strength  gives  justification  for  short  term  comfort  but 
long  term  concern.  Our  nuclear  war  potential  is  cer¬ 
tainly  now  greater  than  that  of  the  Russians.  We  are 
technologicaly  well  ahe^id  in  many  areas;  they  are  close 
to  us  in  some — aircraft,  for  example.  They  may,  for  the 
moment,  be  in  advance  of  us  in  ballistic  missiles  develop¬ 
ment.  If  this  be  the  case,  it  is  only  due  to  their  earlier 
application  of  large  effort.  With  our  expanding  effort, 
this  should  be  a  temporary  situation. 

When  one  compares  quantities  and  rates  of  production 
of  nuclear  weaponry  delivery  systems,  the  picture  is  not  so 
{Continued  on  page  77) 
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means.  In  this  regard  the  Soviets 
and  their  satellites  have  continually 
demonstrated  their  intent  and  adroit 
and  flexible  capability  to  exploit  any 
form  or  combination  of  warfare  and 
political  infiltration  to  enhance  their 
interests  and  policies.  Our  national 
defense,  therefore,  requires  an  un¬ 
precedented  degree  of  flexibility  to 
face  the  prospects  of  future  conflict. 
The  Armed  Services  have  to  be  pre¬ 
pared  to  fight  any  kind  of  war,  in  any 
place  on  the  face  of  the  earth,  with 
conventional  or  atomic  weapons.  We 
must  have  sufficient  strength  in  being 
to  deter  aggression  or  quickly  to  con¬ 
tain  and  eliminate  local  conflicts  or 
small  wars  before  they  blossom  into 
major  catastrophes. 


velopment  program,  to  which  the  Con¬ 
gress  gave  its  constant  support.  This 
was  particularly  true  in  the  commu¬ 
nications  and  electronics  fields.  To¬ 
day’s  advanced  weapons  and  systems, 
such  as  guided  missiles,  aviation 
electronics,  high  capacity  communica¬ 
tions,  radically  improved  radar,  and 
many  automation  devices,  are  prod¬ 
ucts  of  the  wise  decisions  and  the  in¬ 
vestment  in  our  research  and  develop¬ 
ment  started  ten  years  ago. 

Great  Challenges  in  National 
Defense 

When  we  look  at  today’s  circum¬ 
stances,  notwithstanding  the  charac¬ 
terization  of  this  period  as  the  “Age 
of  Electronics,”  we  have  little  reason 
to  be  complacent  or  satisfied.  While 
the  Nation  stands  at  its  greatest  peak 
of  prosperity  and  its  highest  standard 
of  living,  the  success  of  our  economy 
will  depend  upon  our  continually  de¬ 
veloping  and  distributing  new  prod¬ 
ucts  and  services  of  which  electronics 
will  have  a  major  share.  This  main¬ 
tenance  of  a  stable  and  prosperous 
American  economy  is  not  important 
solely  to  provide  for  the  welfare  of 
the  American  people,  but  is  actually 
a  major  factor  in  maintaining  peace 
and  security  and  for  preserving  a 
strong  free  world. 

In  the  area  of  national  defense,  the 
Armed  Services  today  are  faced  with 
greater  challenges  than  at  any  time  in 
their  histoy.  We  are  still  confronted 
with  implacable  exponents  of  militant 
Communism  who  are  continuously 
increasing  their  strength  and  in  no 
way,  indicate  any  significant  changes 
in  their  announced  policy  of  domina¬ 
tion  and  conquest  by  any  or  all 


It  would  be  interesting  and  in¬ 
structive  if  we  could  recreate  the 
sense  of  the  times  ten  years  ago 
when  Signal,  as  “Signals,”  was 
launched.  It  was  not  the  most  oppor¬ 
tune  period  for  starting  a  new  mili¬ 
tary  association.  As  the  aftermath  of 
World  War  II,  the  Nation  was  op¬ 
timistically  and  rapidly  dismantling 
its  military  forces  and  seeking  an  all- 
out  return  to  the  oleasures  of  peace 
and  prosperity.  The  Armed  Services 
were  being  readjusted  to  the  lowest 
possible  level  and  military  budgets 
were  gone  over  with  a  fine-tooth 
comb. 

With  an  understanding  of  such  a 
background,  we  can  pay  proper  trib¬ 
ute  to  the  pioneering  and  successful 
efforts  of  men  like  General  H.  C.  In¬ 
gles,  General  David  Sarnoff,  and 
many  others  in  establishing  the  fore¬ 
runner  of  the  present  AFCEA  and  the 
Signal  publication.  These  men  rep¬ 
resented  and  anticipated  the  growth 
and  contribution  of  the  communica¬ 
tions  and  electronics  industries  to 
our  Nation  and  the  establishment  of 
the  military-industrial  team  for  na¬ 
tional  defense. 


'Basic  Military  Objectives 

Basic  objectives  of  the  military 
services  are  to  maintain  a  high  de¬ 
gree  of  flexible  combat  readiness  and 
to  provide  major  increases  in  new 
combat  capabilities.  In  both  of  these 
objectives,  communications  and  elec¬ 
tronics  are  essential  factors.  Combat 
readiness  cannot  exist  unless  the  com- 


Research  and  Development  Had 
Top  Priority 

I  believe  it  important  to  appreciate 
one  other  important  factor  that  was 
manifest  ten  years  ago.  While  the 
military  services  were  adjusting  to  an 
austere  operating  level  and  preparing 
to  live  for  a  long  time  off  the  stock¬ 
pile  and  roll-up  of  World  War  II  ma¬ 
teriel,  the  fateful  step  was  taken  of 
placing  the  highest  priority  and  a 
large  share  of  the  limited  funds  in  an 
aggressive  scientific  research  and  de¬ 
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mander  has  instantaneous  and  relia¬ 
ble  means  of  communications  to  con¬ 
trol  his  forces  and  to  obtain  timely 
intelligence  on  the  enemy’s  action  and 
capabilities. 

Improving  Combat  Capabilities 

We  already  have  witnessed  the  con¬ 
tribution  of  communications  and  elec¬ 
tronics  to  improving  the  combat  capa¬ 
bilities  of  the  Nation  in  the  many  new 
weapons  systems  which  are  being  de¬ 
veloped  and  employed  by  the  Army, 
Navy,  and  Air  Force.  However,  what 
we  have  accomplished  is  not  enough 
— by  far  not  enough.  There  are  many 
significant  technical  challenges  that 
are  facing  the  communications  and 
electronic  sciences  and  industries 
right  now.  Perhaps  the  foremost  of 
all  is  the  exploitation  of  electronic 
means  for  target  acquisition  or  battle 
area  surveillance. 

It  is  apparent  that  the  new  weapons 
systems  and  augmented  firepower 
have  to  be  matched  with  equivalent 
capabilities  for  quickly  determining 
proper  targets,  for  use  of  our  new 
weapons  at  far  greater  speeds  and 
accuracy  than  is  currently  available. 
Such  a  surveillance  system  includes 
the  acquisition  and  assimilation  of 
vast  amounts  of  combat  data  and  the 
means  to  quickly  assess  the  results  of 
our  firepower. 

Another  major  technical  challenge 
is  to  provide  an  orderly  scheme  for 
managing  our  increasingly  complex 
electronics  environment  in  which  our 
combat  forces  need  to  operate.  The 


density  of  electronics  and  communi¬ 
cations  gear  in  the  field  poses  critical 
problems  of  frequency  control  and 
mutual  interference.  The  growing  em¬ 
ployment  of  systems  utilizing  electro¬ 
magnetic  radiation  increases  the 
problems  of  the  vulnerability  of  our 
equipment  to  deliberate  interference. 
The  means  to  insure  the  reliability  of 
our  systems  in  the  face  of  enemy  in¬ 
terference,  as  well  as  the  development 
of  suitable  counter-countermeasures, 
is  one  problem  of  major  importance 
to  the  electronic  scientist  and  engi¬ 
neer  of  today. 

The  most  important  challenge  of  all 
facing  this  Association  and  the  Na¬ 
tion  today  is  the  ever-growing  short¬ 
age  of  scientific,  engineering,  and 
technical  personnel  to  support  our 
present  capabilities  and  requirements, 
and  to  advance  the  communications- 
electronics  sciences  to  our  future 
needs.  I’m  not  going  to  belabor  this 
subject,  because  it  has  been  thor¬ 
oughly  aired  in  public,  in  the  Con¬ 
gress,  and  by  many  professional  and 
scientific  associations,  including  AF- 
CEA.  The  attack  on  the  personnel 
problem  is  one  which  will  have  to 
be  sustained  on  many  fronts,  includ¬ 
ing  our  public  education  system, 
salary  and  other  incentives,  support 
of  the  high  schools  and  universities 
by  industry  and  scientific  institutions, 
and  proper  utilization  of  professional 
skills,  to  name  a  few. 

In  looking  ahead  for  the  next  ten 
years  for  SIGNAL  and  the  AFCEA, 
I  think  we  can  gain  some  valuable 


lessons  from  our  review  of  the  first 
ten  years.  In  some  respects,  today’s 
circumstances  are  parallel  to  condi¬ 
tions  in  1946.  An  over-optimistic  in¬ 
terpretation  of  the  conditions  of  the 
security  of  the  Nation  and  the  world, 
and  an  unbalanced  preoccupation 
with  satisfying  our  material  needs 
could  jeopardize  the  prosperity  and 
security  of  the  Nation.  Fortunately 
such  attitudes  do  not  appear  likely. 
Again,  the  Armed  Forces  require  the 
full-  output  of  creative  thinking  and 
contribution  of  the  electronics  and 
communications  industries  and  sci¬ 
ences  to  improve  our  combat  readi¬ 
ness  and  to  insure  the  superiority  of 
our  forces  for  the  future. 

Greater  Service  to  the  Nation 

The  industry  team  in  communica¬ 
tions,  electronics,  and  photography, 
which  has  been  so  patriotically  en¬ 
larged  in  the  past  ten  years,  can  give 
greater  service  to  the  Nation  than 
ever  in  the  past.  The  time  has  come 
for  more  pioneers  and  leaders  in 
AFCEA  and  in  the  industry  to  gain 
added  conviction  from  the  record  of 
past  accomplishments  of  the  men  who 
gave  birth  to  this  Association  and 
its  journal;  to  note  well  how  those 
achievements  met  the  necessities  of  an 
uncertain  future  and  to  resolve  that 
the  even  more  uncertain  future  which 
we  face  today  shall  be  shaped  by 
wisdom,  vision,  devotion,  and  cour¬ 
age  to  preserve  freedom  and  to  in¬ 
sure  the  peace  which  comes  only  to 
the  strong.  .....  .... 


Upon  the  completion  of  a  decade  of  the  publishing  of  SIGNAL,  it  is  indeed  an  honor  for 
me,  as  a  representative  of  the  United  States  Armor  Association,  to  congratulate  you  on  this 
historical  occasion. 

Through  the  pages  of  your  journal,  you  have  welded  together  a  team  composed  of  mem¬ 
bers  of  industry  and  all  branches  of  the  Armed  Services  who  are  dedicated  in  the  express 
purpose  of  keeping  this  great  Nation  in  the  forefront  in  the  fields  of  communications  and 
electronics.  Likewise,  you  have  kept  others,  interested  in  national  defense,  informed  of 
your  particular  endeavors. 

It  is  well,  on  this  auspicious  occasion,  for  you  to  look  back  over  the  past  ten  years  and 
view  with  justifiable  pride  your  accomplishments.  Simultaneously,  peering  into  the  future 
will  assure  us  with  confidence  that  the  United  States  will  continue  to  lead  the  way  in 
communications  and  electronics  which  is  all-important  in  keeping  this  Nation’s  defenses 
strong. 
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Lieutenant  Colonel,  Armor 
Secretary-Treasurer-Editor 
Armor  Association 
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a  long  step  toward  the  ultimate  weapon 


OTHER  MILITARY 

ELECTRONIC  SYSTEMS 
DEVELOPED  AND 

PRODUCED 
BY  RCA  INCLUDE,., 

Radar:  airborne,  ground  and  ship¬ 
board 

Communications:  from  hand-sized 
transceivers  to  1.2  megawatt 
transmitters 

Guided  Missile  Systems:  includ¬ 
ing  highly  accurate  tracking  and 
instrumentation  radar 

Fire  Control  Systems 
Loran 

Bombing  &  Navigation  Systems 
Reconnaissance  Systems 
Infrared  Equipment 
Military  Television 
Computers 


In  developing  this  compact,  light-weight,  high-performance 
radar,  RCA  has  achieved  a  notable  simplification  of  design 
with  a  minimum  of  components.  As  always,  reliability  and 
ease  of  maintenance  have  received  top  consideration.  A  fea¬ 
ture  is  the  bright  radar  display  that  permits  viewing  in  broad 
daylight  without  a  hood.  Lock-on  may  be  manual  or  auto¬ 
matic  as  the  pilot  desires. 


OIFflVff  EifCrPONIC  PRODU€r$ 


RADIO  CORPORATION  of  AMERICA 

CAMDEN,  N.  J, 


While  the  “enemy”  plane  is  still  far  beyond  the  sight  of 
human  eyes,  this  new  radar  system  detects  it.  Mounted  in 
the  intercepting  aircraft,  it  provides  a  continuous  flow  of 
information  about  the  “enemy  position,”  electronically  com¬ 
puted  in  terms  of  range  and  rate  of  closing.  When  visual 
contact  has  been  established,  the  firing  is  controlled  by  the 
pilot,  aided  by  electronic  calculations. 
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The  Telephone  industry 
Over  the  Past  10  Years 


by  Donald  C.  Power 


I  don’t  suppose  a  spokesman  for  any  particular 
industry  was  ever  found  speechless  when  asked  to  say  a 
few  words  about  some  of  the  problems  with  which  his 
industry  had  been  contending.  One’s  immediate  reaction 
is:  “Problems?  We’ve  had  them  all.”  Now  while  this  is 
not  exactly  true  with  any  of  us,  we  in  the  telephone 
industry  do  feel  that  we  have  had  our  fair  share  of  them. 

One  thing  I  do  believe  is  that  each  industry  has  its 
own  peculiar  problems,  and  sometimes  we  become  so 
engrossed  in  our  job  of  trying  to  solve  these  problems  that 
we  forget  that  others  outside  the  industry  may  not  be 
fully  aware  of  them.  The  disadvantage  in  this  is  when 
those  others  do  know  our  problems,  they  oftentimes 
have  their  own  answers  to  questions  and  complaints  that 
they  might  otherwise  be  directing  to  us. 

Some  of  these  questions  which  admittedly  in  themselves 
might  seem  very  simple  and  reasonable  when  left  un¬ 
answered  and  unexplained,  are,  “Why  can’t  I  have  a 
telephone  (or  several)  in  my  new  home?  Why  .can’t  you 
install  a  telephone  system  in  our  new  factory  and  office 
building — all  by  tomorrow  morning  or  next  week  at  the 
latest?”  As  you  know,  practically  all  of  these  new  homes 
and  new  factory  and  office  buildings  are  going  up  today 
in  territories  which  heretofore  have  been  almost  innocent 
of  a  single  telephone  pole.  Unfortunately,  there  is  no 
magic  that  one  can  use  in  providing  telephone  service. 
It  takes  a  lot  of  inside  and  outside  plant  construction, 
and  it  takes  many,  many  man-hours  of  labor. 

Wartime  Demands  Upon  Service 

The  last  ten  years  has  roughly  been  the  period  im¬ 
mediately  following  the  end  of  the  Second  World  War. 
It  has  been  a  period  of  rapid  change  in  the  economy  as 
well  as  the  social  habits  of  the  people.  During  the  war 
period  the  concern  of  the  telephone  industry,  like  the 
concern  of  all  industries,  was  in  devoting  its  full  energies 
to  the  war  and  defense  efforts  which  meant  furnishing 
communication  services  to  the  Government  and  Armed 
Forces  of  the  country  both  here  and  abroad.  Services 
to  private  individuals  was  merely  incidental  and  residual 
in  nature,  and  people  were  willing  to  accept  this  situation 
as  a  part  of  the  war  emergency.  However,  when  the 
war  ended,  the  picture  was  changed  almost  overnight. 

People  wanted  all  the  things  they  had  been  doing  with¬ 
out.  There  was  a  great  accumulation  of  pent-up  “wants”. 
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They  wanted  telephones  for  their  own  personal  con¬ 
venience  and  enjoyment,  as  well  as  telephones  to  conduct 
all  the  various  businesses  that  immediately  flourished 
after  the  war  and  that  were  engaged  in  producing  all 
the  other  “wants”  of  the  people  such  as  clothing,  houses 
food,  automobiles,  stoves,  refrigerators  and  a  list  ad 
infinitum  of  things,  necessaries  and/or  luxuries. 

The  war  also  brought  on  quite  a  change  in  the  attitude 
of  the  people  with  respect  to  the  telephone.  People  had 
been  dispersed  all  over  the  country  and,  of  course,  out¬ 
side  the  country.  They  found  the  telephone  to^be  the 
most  desirable  means  of  keeping  in  touch  with  the  folks 
back  home,  as  well  as  an  indispensably  valuable  means  of 
communication  in  the  conduct  of  business  and  Govern¬ 
ment  affairs  from  a  standpoint  of  expediency  and  im¬ 
mediacy  of  action.  Added  to  this  have  been  the  additional 
factors  of  tremendous  growth  in  population,  tremendous 
growth  in  industrial  development,  a  breakdown  of  the 
people  into  smaller  family,  units,  which  resulted  in  a 
multiplication  of  individual  items  required  for  each  fam¬ 
ily  unit,  and  a  general  overall  speeding  up  of  our  way  of 
life — a  keeping  up  with  the  so-called  atomic  and  automa¬ 
tion  era. 

To  pinpoint  this  tremendous  growth  and  expansion 
within  the  telephone  industry  for  you,  I  might  cite  as  an 
example  a  few  interesting  facts  that  we  in  the  General 
Telephone  System  have  experienced  in  one  of  our  com¬ 
panies,  General  Telephone  Company  of  California.  At 
the  annual  meeting  of  stockholders  of  that  company  in 
April  of  1954,  the  stockholders  were  told  that  it  was 
estimated  that  at  the  end  of  1964,  General  Telephone  Com¬ 
pany  of  California  would  be  serving  one  million  tele¬ 
phones,  would  have  a  total  plant  investment  of  $300,000,- 
000,  and  a  force  of  10,000  people.  Subsequently,  these 


The  Author 

In  1951,  Mr.  Power  was  elected 
President  of  General  Telephone  Corp., 
having  previously  been  a  director  of 
the  company  and  its  Ohio  subsidiary, 
as  well  as  the  rate  counsel  for  the  Gen¬ 
eral  Telephone  System.  A  prominent 
attorney,  Mr.  Power  has  held  many 
public  service  positions. 
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forecasts  were  revised  upwards  and  as  recently  as  twelve 
months  ago  it  was  estimated  that  the  one  million  station 
mark  might  come  as  early  as  1962.  When  the  1956 
operating  budget  and  construction  program  was  prepared 
late  in  1955,  the  anticipated  station  demand  had  been 
revised  upwards  again  and  it  was  estimated  that  the 
company  would  reach  the  one  million  telephone  mark 
during  1960.  Early  in  April  of  1956,  new  forecasts  were 
made,  and  they  show  that  the  one  million  telephone  mark 
will  be  reached  in  the  third  quarter  of  1958. 

Program  for  Expansion 

The  frequent  and  successive  upward  revisions  of  the 
estimates  of  future  demand  for  telephone  service  has  been 
paralleled  by  similar  changes  in  forecasts  made  by  most 
other  businesses  and  research  agencies.  Early  in  1956 
the  Southern  California  Research  Council  released  its 
report  entitled  “The  Next  Fifteen  Years”.  The  Council’s 
report  forecasts  that  by  1970  the  population  of  the  Los 
Angeles  metropolitan  area  will  have  reached  8,000,000. 
The  Los  Angeles  metropolitan  area  consists  of  Los 
Angeles  and  Orange  Counties,  and  during  the  past  five 
years  the  population  of  the  area  has  increased  over  one 
million  people.  During  the  past  fifteen  years  the  increase 
amounted  to  approximately  two  and  one-half  million 
people.  The  Council’s  report  further  states,  “Community 
facilities  which  seem  more  than  adequate  when  con¬ 
structed  prove  to  be  inadequate  within  a  few  years.  Free¬ 
ways,  designed  to  meet  the  needs  of  the  future,  are  barely 
sufficient  to  meet  the  needs  of  the  present.  Overcrowded 
facilities,  traffic  congestion,  school  shortages  and  neigh¬ 
borhood  dislocations  are  only  part  of  the  price  of  rapid, 
and  at  times  unplanned,  growth  and  industrialization.” 

In  the  Monthly  Summary  of  Business  Conditions  in 
Southern  California,  published  by  The  Security-First 
National  Bank  of  Los  Angeles  for  April  of  1956,  we  find 
some  very  significant  statistics  concerning  industrial 
growth  in  the  Los  Angeles-Long  Beach  metropolitan  area. 
Employment  in  the  electrical  machinery  industry,  for 
example,  increased  294%  from  1949  to  March,  1956,  and 
gains  for  the  same  period  for  the  ordnance  and  acces¬ 
sories  industry  amounted  to  470%,  for  the  instrument 
industry  175%  and  for  the  aircraft  industry  208%. 
During  the  same  period  of  time,  employment  in  the  motor 
vehicle  industry  doubled. 

Now  that  we  have  before  us  a  somewhat  general  idea 
of  the  demand  for  telephone  service  with  which  the 
industry  is  faced,  the  logical  inquiry  is,  of  course,  con¬ 
cerned  with  what  the  industry  has  done  and  intends  to  do 
about  it.  At  the  outset  I  believe  I  referred  to  the  attitude 
of  the  people  toward  telephone  services  during  the  period 
of  the  war  and  then  the  radical  change  in  this  attitude 
which  we  have  experienced  in  these  past  ten  years  follow¬ 
ing  the  war. 

We  were  thinking  primarily  of  the  these  people  as 
telephone  users,  but  a  little  closer  scrutiny  of  our  prob¬ 
lems  shows  that  we  have  to  concern  ourselves  with  people 
in  many  and  varied  capacities  as  well  as  users  as  they 
directly  and  indirectly  effect  the  conduct  of  the  industry’s 
business.  By  that  I  mean  we  have  people  as  employees;  we 
have  people  as  stockholders;  we  have  people  as  security 
analysts;  we  have  people  as  commissioners  and  other 
Government  agents  who  are  charged  with  the  responsi¬ 


bility  of  utility  regulation;  people  as  subscribers,  and 
then  just  people  who  may  not  today  have  a  telephone  or 
own  any  stock,  but  tomorrow — who  knows?  Anyway, 
they  are  people,  and,  since  we  in  the  telephone  industry 
are  people  too,  we  look  upon  all  people  as  our  immediate 
concern.  What  they  want  is  our  business  to  find  out — 
how  to  give  it  to  them  (at  a  profit,  I  frankly  acknowledge) 
is  also  our  business. 

Regarding  the  industry’s  relation  to  people  as  em¬ 
ployees,  I  believe  it  has  become  almost  legendary  that  the 
telephone  company  is  a  good  place  to  work,  a  good  em¬ 
ployer.  We  are  proud  of  this  heritage  but  we  do  not 
intend  to  coast  on  it.  We  are  trying  daily  to  renew  its 
truth  and  even  improve  upon  its  validity.  Following  the 
war,  there  has  been  rugged  competition  in  the  labor 
market  for  personnel. 

The  telephone  industry’s  needs  have  been  huge,  par¬ 
ticularly  in  the  way  of  trained  or  skilled  employees  where 
the  supply  has  been  the  lightest.  Consequently,  the  in¬ 
dustry  has  been  an  active  participant  and  believer  in  on- 
the-job  training  and  educational  programs.  These  have 
included  training  programs  set  up  and  conducted  by  the 
individual  companies  themselves  as  well  as  training  and 
educational  programs  conducted  by  outside  universities, 
colleges,  associations,  agencies,  etc.,  and  participated  in  by 
employees  of  a  company  at  the  company’s  expense. 
Primarily,  these  have  been  programs  of  training  in  techni¬ 
cal  know-how  and  very  closely  and  directly  related  to  the 
knowledge  and  training  necessary  to  do  a  particular  job. 
Recently,  however,  there  has  been  a  branching  out  in 
the  fields  of  education  to  which  industry  is  finding  it 
profitable  to  expose  their  people. 

One  of  the  most  interesting  experiments  along  this 
line  was  that  undertaken  by  the  Bell  System  when  it  sent 
a  group  of  its  junior  management  personnel  to  the  Uni¬ 
versity  of  Pennsylvania  for  a  survey-type  course  in  the 
study  of  the  humanities.  The  consensus  regarding  this 
experiment  seemed  to  be  that  those  attending  felt  that 
it  broadened  their  whole  outlook  on  life  in  general  and 
towards  their  jobs  in  particular,  that  it  was  a  stimulating, 
thought-provoking  experience  from  which  they  emerged 
better  citizens  and  consequently  better  telephone  em¬ 
ployees. 

Material  Requirements 

Following  the  war,  the  industry,  faced  with  this  un¬ 
precedented  demand  for  telephone  service,  was  likewise 
beset  with  the  problem  of  shortages  in  materials  and  sup¬ 
plies.  All  the  things  necessary  for  the  furnishing  of  tele¬ 
phone  service,  of  course,  could  not  be  produced  overnight. 
It  required  many  man-hours  of  labor  to  supply  the  needs 
of  the  industry  both  in  the  way  of  materials  and  supplies 
from  outside  sources,  as  well  as  the  man-hours  required 
to  utilize  these  materials  and  supplies  and  convert  them 
into  usable  telephone  systems  and  services.  What  has 
been  accomplished  here  might  best  be  pointed  out  by 
quoting  a  few  statistics.  At  the  beginning  of  the  period 
(1946),  there  were  32,000,000  telephones.  Today  this 
figure  has  grown  to  57,000,000,  or  an  increase  of  81%. 
Gross  investment  in  telephone  plants  was  approximately 
$7,065,000,000,  compared  with  $18,000,0(K),000  today,  or 
a  gain  of  155%. 

{Continued  on  page  36) 
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HOW  TO  GIVE  NOISE  THE  SIIEHT  TREATMENT 


fITUATIONt  A  submarine  surfaced  somewhere  in  iceberg  country,  attempting 
to  establish  communications  with  distant  base. 

PROBUMs  Interference,  or  ^^noise”  critically  garbles  message  reception.  Radio 
operator  cannot  hear  message  above  interference. 

iOLUTIONt  Operator  switches  on  Hoffman  Incremental  Interference  Sup¬ 
pressor,  an  exclusive  feature  of  Hoffman  Communications  Receivers.  Atmos¬ 
pheric  noise  is  silenced— vital  message  comes  through  loud  and  clear. 


This  significant  achievement  in  the 
science  of  communications  has  under¬ 
gone  extensive  field  tests  under  rugged 
service  conditions.  Tests  demonstrate 
that  in  CW,  FSK  and  AM  communica¬ 
tions,  Hoffman-developed  noise  limiting 
techniques  can  give  100%  message  re¬ 
covery  from  a  signal  containing  atmos¬ 
pheric  static  80  decibels  greater  than  the 
carrier.  Interference  caused  by  static, 


corona  discharge,  lightning  and  most 
man-made  noise  is  reduced  to  a  mini¬ 
mum.  Result:  clear,  reliable  radio-com¬ 
munications  under  extremely  adverse 
operating  conditions.  The  imaginative 
engineering  teamwork  and  skill  that  pio¬ 
neered  in  the  reduction  of  noise  in  radio 
communications  is  ready  to  tackle  your 
communications  problems  too  — from 
basic  research  through  final  production. 


Hoffman  Laboratories  is  engaged  in  these 
many  other  associated  fields  of  electronics: 

Airborne  Radar  and  Navigational  Equipment 
...Missile  Guidance  and  Control  Systems... 
Electronic  Countermeasures... Advanced  Com¬ 
munications  Techniques  in  the  VLF,  HF,  VHF 
and  UHF  regions ...  High  Speed  Search  and 
Electronically  Tuned  Receivers. 

This  creates  a  constant  need  for  engineers 
and  physicists  of  highest  calibre.  Professional 
stature  in  mechanical  engineering,  electrical  or 
electronics  engineering  or  physics  is  required. 

Write  Vice  President  of  Engineering: 


A  subsidiary  of  Hoffman  Electronics  Corporation 

3761  SOUTH  HILL  STREET,  LOS  AN6ELES  7,  CALIFORHIR 
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It  is  axiomatic  that  to  expand  plant  and  services  to  such 
an  extent  requires  a  vast  amount  of  capital.  Following  the 
war,  telephone  people  recognized  the  demand  for  service 
and  the  consequent  expansion  and  construction  programs 
that  had  to  be  undertaken.  We  went  to  the  money  market 
to  secure  such  capital  and  found  that  we  had  to  compete 
not  only  with  all  others  in  our  own  industry  but  with  all 
others  in  all  industries  who  were  there,  just  as  we  were, 
for  a  share  jn^  the  money  market  for  their  respective  ex¬ 
pansion  and  growth  requirements.  To  get  the  capital  we 
needed  we  had  to  be  able  to  show  the  potential  investor 
that  we  could  and  would  earn  a  good  return  on  his  in¬ 
vestment,  also  satisfying  him  with  respect  to  its  security 
features  as  an  investment,  as  well  as  its  opportunities 
and  expectations  as  to  future  accretional  growth  value. 

increased  Rates  Needed 

To  establish  and  show  a  good  earnings  record,  we,  as 
a  publicly  regulated  utility,  had  to  go  to  the  various  state 
commissions  or  other  designated  Government  agency  to 
apply  for  and  see  that  we  were  granted  an  increase  in  our 
rates  for  services.  This  process  in  itself  involved  many 
problems.  It  involved  the  changing  of  many  firmly  held 
concepts  with  respect  to  rate-making  and  its  regulation. 
Rates  had  to  be  kept  current  with  the  rapidly  changing 
value  of  the  dollar  in  the  expanded  economy  that  de¬ 
veloped  following  the  war.  Ideas  about  long  and  drawn- 
out,  time-consuming  methods  of  procedure  in  rate-making 
had  to  be  changed.  Ideas  about  what  constituted  a  fair 
rate  of  return,  ideas  about  cost  of  money,  depreciation, 
etc.,  also  had  to  be  changed  if  we  were  to  realistically 
and  practically  face  the  issues  that  were  before  us  for 
solution  in  this  changed  economy.  All  these  things  have 
been  the  pressing  and  immediate  concern  of  the  industry. 

As  progress  was  made  in  this  area  and  good  earnings 
began  to  emerge,  our  next  problem  was  how  best  to  let 
the  investing  public  know  about  the  worth  of  its  securities 
as  an  investment.  To  do  this,  we  have  tried  to  establish 


and  maintain  a  close  relationship  with  the  security 
analyst,  upon  whose  advice  and  recommendation  much 
money  flows  into  and  out  of  particular  companies  and 
industries,  by  furnishing  them  with  all  pertinent  financial 
and  statistical  data  as  it  becomes  available,  as  well  as  with 
any  and  all  other  information  that  directly  or  indirectly 
will  effect  our  business.  As  a  further  means  of  alerting 
the  public’s  attention  to  the  industry  as  a  good  investment 
potential,  we  have  engaged  in  large  scale  advertising 
programs  both  on  a  national  as  well  as  a  local  basis. 

improvement  of  Telephone  Service 

Last,  but  surely  not  least,  let’s  take  the  subscribers. 
Following  the  war,  and,  in  fact,  up  until  a  relatively  recent 
period  of  time,  we  have  been  almost  frantically  engaged 
in  trying  to  build  and  expand  telephone  plants  to  furnish 
to  the  subscriber  more  telephones  and  more  telephone 
system  installations.  There  has  been  a  primary  concern 
and  emphasis  on  quantity.  Recently  we  have  been  trying 
to  better  this  ambition.  We  are  trying  to  improve  and 
change  the  type  of  telephone  service  that  is  available, 
both  from  a  technical  as  well  as  from  an  aesthetic  point 
of  view.  We  have  set  up  special  merchandising  depart¬ 
ments  whose  business  it  is  to  find  out  what  our  sub¬ 
scribers  want  and  how  we  can  provide  it  for  them.  Light¬ 
ning-like  efficiency,  combined  with  eye-appeal  in  material 
form  and  courtesy  in  service,  have  become  our  new  am¬ 
bitions. 

As  we  briefly  view  the  direction  of  our  efforts  over  the 
past  ten  years  we  find  that  we  have  set  our  feet  in  certain 
directions.  In  that  very  path  we  find,  today,  tomorrow’s 
problems — namely,  how  to  hold  on  to  what  is  good  that 
we  have  accomplished,  how  to  let  go  of  what  becomes 
obsolete,  and  how  best  to  tend  to  today’s  knitting  while 
at  the  same  time  we  are  dreaming  and  planning  for  our 
work  of  tomorrows.  You  may  be  assured  that  it  is  toward 
this  goal  that  we  shall  direct  our  energies. 


It  is  with  special  pride  that  these  anniversary  greetings  are  sent  to  the  Armed  Forces 
Communications  and  Electronics  Association  on  its  10th  anniversary.  The  achievements  of 
the  Association  during  the  past  decade  have  proved  again  the  wisdom  of  the  founders  of 
the  organization  and  bespeak  a  continuing  important  role  for  years  to  come. 

In  the  formative  days  of  the  Association,  it  was  my  good  fortune  to  work  closely  with 
the  late  beloved  Brig.  Gen.  Stephen  H.  Sherrill  who  was  the  first  executive  secretary  and 
editor  of  SIGNALS.  He  was  anxious,  as  were  those  with  whom  he  was  associated,  notably 
Maj.  Gen.  Harry  Ingles,  then  Chief  Signal  Officer  of  the  Army,  and  Brig.  Gen  David 
Sarnoff,  chairman  of  the  board  of  the  Radio  Corporation  of  America,  to  utilize  the  ex¬ 
perience  and  form  of  the  Ordnance  Association  as  developed  over  many  years.  Due  to 
his  industry,  affability,  and  loyalty,  the  new  Association  began  under  the  best  of  auspices 
and  upon  a  firm  foundation.  His  successors  in  office,  led  by  the  talented  and  lamented  late 
Col.  George  P.  Dixon,  have  carried  forward  his  ideals  with  excellent  results. 


We  of  the  A.  0.  A.  take  this  opportunity  to  pledge  anew  to  the  officers  and  members  of 
the  AFCEA  our  co-operation  and  support.  The  demands  of  the  national  defense  of  the 
United  States  will  continue  to  require  the  united  efforts  of  industry,  science,  and  the 
military.  May  your  Association  carry  on  its  good  work  with  increasing  success. 


Executive  Vice  President 
American  Ordnance  Association 
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able  communication  equipment 

For  almost  50  years  independent  telephone 
companies  have  looked  to  Leich  for  dependable 
communication  equipment. 


From  Leich’s  modem  plant  have  come  many 
^^^Sl^elopments  in  Telephony  which  have  furthered 
ti^^rogress  of  the  industry. 

^  critical  times  Leich  has  been  an  impor- 
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9  H  |||M|  manufacturers  of  telephones,  switchboards,  and  related  apparatus  slri^  1907 

IwiEiBUlrfr  n  LEICH  SALES  CORPORATION,  427  W.  Randolph  St.,  Chicago  6,  Illinois 
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by  Brig.  Gen.  Alvin  L.  Pachynski,  USAF 


Korean  conflict,  our  radar  gunsight 
made  possible  the  high  kill  rate  of  our 
fighter  aircraft.  Even  this  sight  is  no 
longer  adequate.  Our  F-102  inter¬ 
ceptor  is  equipped  with  fire  control 
computers  and  radar  which  acquire 
the  target,  guide  the  aircraft  to  the 
target,  and  release  the  rockets  at  the 
most  opportune  time. 

Precision  Bombing  Aids 

Our  need  for  bombing  accuracy  is 
continually  increasing,  yet  jet  bomb¬ 
ers  operate  at  such  speeds  and  alti¬ 
tudes  that  conventional  bomb  sights 
are  not  adequate.  Neither  are  the 
World  War  II  radar  bombing  systems 
suited  to  such  operations.  In  recog¬ 
nition  of  this  problem,  the  Air  Force, 
shortly  after  World  War  II,  gave  high 
priority  to  development  of  a  precision 
bombing  system.  One  of  the  early 
developments  was  the  AN/APQ-24 
developed  by  the  Air  Force  and  used 
in  our  early  jet  bombers  such  as  the 
B-45.  Later,  the  present  K  bombing 
systems  were  developed,  which  incor¬ 
porated  a  greater  degree  of  automa¬ 
tion  and  reduced  the  element  of  hu¬ 
man  error.  Needless  to  say,  we  are 
developing  newer  systems  with  com¬ 
puters  which  all  hut  eliminate  human 
error. 

The  operating  ranges  of  modern 


The  year  1956,  which  marks 
the  tenth  anniversary  of  industry 
and  military  partnership  in  AFGEA, 
is  additionally  a  significant  milepost 
in  the  road  of  progress  in  communi- 
cations-electronics  within  the  Air 
Force.  It  represents  a  point  in  time 
where  we  can  take  stock  of  our  needs 
and  achievements  in  the  last  ten  years 
and  of  the  challenge  facing  us  in  the 
future. 

This  era  can  best  be  described  as 
an  era  of  change;  changes  in  the 
character  of  war  brought  out  by  sci¬ 
entific  break-through  and  constantly 
accelerating  technological  advances 
which  have  resulted  in  the  concept  of 
nuclear  warfare.  Such  a  concept  pro¬ 
vides  for  the  maintenance  of  a  highly 
mobile  strategic  retaliatory  force, 
maintenance  of  a  world-wide  struc¬ 
ture  of  air  bases,  air  defense  of  the 
continental  United  States,  tactical  op¬ 
erations  in  coordination  with  the 
Army,  and  airlift  of  personnel  and 
materiel. 


All  areas  of  communications- 
electronics  required  refinements,  new 
developments,  new  systems,  and  new 
standards  to  meet  the  needs  of  the 
nuclear  age.  No  longer  was  a  bomb¬ 
ing  system  satisfactory  that  would 
allow  us  to  hit  a  city;  we  had  to  hit 
a  building  in  the  city;  we  had  to  be 
able  to  communicate  with  a  strategic 
bomber  at  any  point  in  the  world  on 
a  moment’s  notice.  A  brief  look  into 
the  various  areas  will  serve  to  illus¬ 
trate  the  drastic  evolutions  of  Air 
Force  communications-electronics 
during  the  past  decade.  For  purposes 
of  discussion,  these  areas  have  been 
identified  as:  Combat  Electronics, 
Air  Defense,  Air  Navigation  Aids, 
Air/Ground  Communications,  and 
Ground  Communications. 


Combat  Electronics 

Combat  Electronics  includes  those 
devices  integral  to  the  fighter,  bomb¬ 
er,  transport,  or  missile.  Some  of  our 
greatest  strides  have  been  in  this  area. 

For  example.  World  War  II  fighter 
aircraft  were  equipped  with  a  gun- 
sight  that  left  much  to  the  discretion 
of  the  pilot.  During  the  latter  stages 
of  that  war,  some  models  of  the  radar 
gunsight  came  into  limited  use,  yet 
they,  too,  left  considerable  room  for 
human  error.  Consider  that  modern 
jet  combat  aircraft,  closing  on  each 
other  from  10  miles  apart,  would 
leave  the  pilot  less  than  30  seconds  to 
identify,  track,  aim,  and  act  before  the 
planes  meet.  Such  conditions  permit 
no  human  error,  nor  do  they  allow 
time  for  the  consummation  of  the  re¬ 
quired  actions.  The  only  solution  to 
this  problem  is  automation  to  the 
greatest  possible  degree.  During  the 


Progress  in  Refinements 

To  meet  the  requirements  of  this 
strategic  concept,  the  U.  S.  Air  Force 
determined  that  the  most  austere 
minimum  requirement  was  137  com¬ 
bat  wings,  each  wing  containing  its 
own  integral  communications-elec¬ 
tronics  capability.  This,  however,  is 
only  a  small  part  of  the  communica¬ 
tions-electronics  requirement  for  sup¬ 
port  of  Air  Force  world- wide  opera¬ 
tions.  The  communications-electronics 
means  required  to  control  these 
wings,  including  air  surveillance  and 
identification,  and  air  traflSc  control 
and  navigation,  are  another  part  of 
this  story. 


The  Author 


General  Pachyn¬ 
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Force. 
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ir  Force  ROTC  Cadets  inspect  a  huge  early  warning  radar  screen,  at 
sler  Air  Force  Base,  Biloxi,  Miss.,  one  of  the  installations  which  forms 


an  important  part  of  our  air  defense  network. 


military  aircraft  have  developed  to 


such  a  point  that  no  nation  is  secure 
from  air  attack.  Air  defense  then  is 
the  means  of  discouraging  and  pre¬ 
venting  an  enemy  from  attacking  the 
United  States  and  our  overseas  in¬ 
stallations. 

Air  Defense — SAGE 

Communications-electronics  plays  a 
vital  role  in  air  defense.  It  is  the 
means  of  detecting,  identifying,  and 
tracking  hostile  aircraft  as  well  as 
guiding  our  interceptors  in  to  make 
the  kill.  As  in  the  case  of  combat 
electronics,  we  must  attain  the  highest 
possible  degree  of  automation  in 
order  to  cope  with  the  speed  of  mod¬ 
ern  bomber  aircraft.  The  Sage  sys¬ 
tem  will  achieve  a  high  order  of  auto¬ 
mation,  thus  reducing  the  time  ele¬ 
ment  and  the  possibility  of  human 
error.  This  system  incorporates  cen¬ 
tralized  control  of  intercept  opera¬ 
tions  and  has  the  means  of  visually 
displaying  the  air  situation  to  the 
combat  commander.  It  can  track  a 
large  number  of  hostile  aircraft  and 
intercepting  fighters.  The  Sage  sys¬ 
tem  was  made  possible  by  the  devel¬ 
opment  of  a  high-speed  electronic 
computer  and  a  ground/air  data  link. 
Also  contributing  to  the  system  are 
improved  search  and  height-finding 
radars,  the  extensive  commercial 


telephone  system,  and  transmission  of 


radar  data. 


Air  Defense — TACAIS 

A  complex  fixed  system  such  as 
Sage  does  not  lend  itself  to  mobility 
and  therefore  cannot  be  used  in  field 
operations.  Yet,  air  defense  is  a  vital 
part  of,  and  inseparable  from,  tactical 
operations.  Here  we  utilize  mobile 
radars  which  are  similar  to  the  fixed 
sets  of  the  continental  system.  Our 
tactical  control  groups  are  highly  mo¬ 
bile  and  capable  of  deploying  with 
the  ground  situation.  A  large  share 
of  credit  for  our  successful  air  op¬ 
erations  in  Korea  must  be  given  to 
the  tactical  control  groups  for  their 
employment  of  comprehensive  radar 
systems,  communications  data  links, 
and  electronic  display  of  the  air 
situation. 

Jet  speeds,  and  the  greatly  expand¬ 
ed  volume  of  military  commercial  and 
private  aircraft  in  the  past  ten  years, 
demanded  a  new  and  better  system  of 
navigation  and  traffic  control.  A  ma¬ 
jor  contribution  by  the  military  in 
filling  this  need  is  Tacan.  This  equip¬ 
ment  —  which  provides  pilots  with 
continuous  information  on  distance  to 
ground  stations  as  well  as  direction — 
is  a  vast  improvement  over  former 
navigation  systems  which  provided 
direction  only.  Operationally  this  new 
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As  the  radar  site  (AN/FPS-3)  sends  forth  its  probing  beams  in 
a  never-ending  pattern  of  vigilance,  a  North  American  F-86D 
"Sabre"  jet  roars  off  on  an  intercept  mission. 


capability  permits  such  things  as: 
straight-in  approaches  in  place  of 
complex  and  time-consuming  ap¬ 
proach  procedures;  holding  patterns 
at  any  location  within  range  of  the 
ground  station  instead  of  only  over 
radio  stations  or  intersections,  and 
multiple  airway  routes  between  two 
stations  rather  than  only  one.  Tacan 
also  provides  for  greater  accuracy 
than  former  systems.  In  azimuth,  it 
is  accurate  to  plus  or  minus  one  de¬ 
gree,  and  in  distance  it  is  accurate  to 
two-tenths  of  a  mile. 

By  July  of  1957,  the  U.  S.  Air 
Force  will  have  sufficient  ground  sta¬ 
tions  to  provide  satisfactory  terminal 
facilities  for  our  new  bomber  and 
century  series  fighters  in  the  U.  S. 
and  key  overseas  locations.  As  the 
system  is  expanded  in  future  years 
all  USAF  operational  aircraft  will 
depend  upon  Tacan. 

ISavigation  Systems 

In  long-range,  base-reference  navi¬ 
gation,  Loran  came  into  the  picture 
just  in  time  to  assist  in  air  opera¬ 
tions  against  Japan  and  is  still  used 
extensively  today.  The  replacement 
for  Loran  will  have  a  range  of  2,000 
miles  or  better,  over  land  or  water, 
day  or  night.  The  USAF  has  devel¬ 
oped  Navarho  as  a  long-range,  base- 

{Continued  on  page  42) 
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for  fast  engineering,  development  and  production 


Out  of  Its  many  years  of  pioneering  and  managing  major 
electronics  systems,  Sperry  is  keenly  aware  of  the  critical  role 
that  sub-systems  and  support  equipment  play  in  the  testing,  evalu¬ 
ation  and  performance  monitoring  of  modern  weapons  systems. 

Now— with  emphasis  upon  faster  and  more  extensive  service 
to  the  customer  —  Sperry  has  organized  its  broad  activity  in  this 
area  into  a  streamlined  team  of  specialists.  It  is  the  Microwave 
Electronics  Division. 

This  team  is  a  large  and  experienced  one,  resourceful 
engineers  with  inventive,  systems  knowledge  supported  by  skilled 
technicians  and  craftsmen  to  convert  ideas  quickly  into  pilot 
models  or  quantities  of  hardware.  Development,  environmental 
and  materials  laboratories  plus  standards  specialists  combine  their 
tools  and  talents  to  assure  that  items  ranging  from  components  to 
consoles  will  perform  with  certainty  in  operational  use. 

In  addition  to  its  widely-known  Microline*  test  equipment,  the 
new  division  is  expanding  its  contributions  to  the  military  and 
industry  with  advanced  weapon  support  systems,  antennas  and 
a  broad  line  of  precision  components. 

Emphasis  is  being  placed  too  upon  new  instrumentation 
and  standards  for  advanced  research  laboratories,  special  radar 
systems,  target  simulators,  computers  and  evaluators  for  radar, 
electronic,  missile  and  inertial  guidance  systems. 

A  proven  key  to  the  division’s  ability  to  solve  new  develop¬ 
mental  problems  rapidly  is  the  efficient  combination  of  engineer¬ 
ing  and  development  laboratories  and  shops.  Each  engineering 
group  is  supported  by  a  development  laboratory  staffed  with  expe¬ 
rienced  technicians.  Engineers  work  closely  with  machinists  and 
assemblers  to  deliver  pilot  models  on  minimum  schedules. 

For  quantity  production,  a  complete  manufacturing  unit  has 
specialized  facilities  to  supply  microwave  products  ranging  from 


Production  test  consoles 
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MICROWAVE  ELECTRONICS  DIVISION 
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Great  Neck,  New  York 
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CLEVELAND  •  NEW  ORLEANS  •  BROOKLYN  •  LOS  ANGELES  •  SAN  FRANCISCO  •  SEATTLE 
IN  CANADA:  SPERRY  GYROSCOPE  COMPANY  OF  CANADA,  LIMITED,  MONTREAL,  QUEBEC 
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Weapon  system  support  equipment 


♦T.M.  Reg.  U.S.  Pal.  Off. 


Special  antennas  and  system  components 


Write  us  for  information  about  equipment  now  available  or 
for  proposals  on  new  developments. 


complex  waveguide  assemblies  to  complete  racks  of  electronic 
equipment. 


Military  agencies  or  industrial  companies  concerned  with  any 
phase  of  electronic  systems  and  sub-systems  or  the  testing  of  such 
equipment  can  profit  from  employing  these  Sperry  capabilities 
especially  organized  to  speed  up  important  projects  and  assure 
their  success. 
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reference  navigation  system  which 
gives  us  a  range  of  2,500  miles  accu¬ 
rate  to  1%  in  distance  and  V2  degree 
in  azimuth.  This  data  is  provided 
automatically  to  the  pilot  and  dis¬ 
played  on  a  meter. 

Self-contained  navigational  aids 
(computers,  dopplers,  inertial  sys¬ 
tems,  etc.)  are  also  significant  devel¬ 
opments  since  they  free  the  aircraft 
from  dependency  on  a  ground  envi¬ 
ronment.  This,  plus  the  fact  that  they 
can  better  cope  with  jamming  and 
other  forms  of  interference  make 
them  particularly  attractive  for  mili¬ 
tary  use.  Computers  and  doppler  sys¬ 
tems  are  already  in  widespread  use  in 
the  Air  Force. 

Landing  aids  have  seen  many  sig¬ 
nificant  improvements.  GCA,  intro¬ 
duced  during  the  war  and  proved 
during  the  Berlin  airlift  (A ACS  units 
handled  more  than  70,000  GCA  land¬ 
ings  during  this  around-the-clock  op¬ 
eration)  is  now  automatic.  Combined 
systems,  GCA  and  ILS,  can  handle  up 
to  six  aircraft  simultaneously  during, 
final  approach.  Important,  too,  in 
this  jet  age,  are  new  developments 
such  as  VoLSCAN,  by  which  aircraft 


Below:  An  isolated  Distant  Early  Warning  (DEW)  line  site  in  the  Gulf  of  Boothia  area  of 
northern  Canada.  This  is  an  auxiliary  site,  second  largest  of  the  three  types  of  sites  being 
built  by  the  U.  S.  Air  Force  from  Baffin  Island  to  Alaska. 


Above:  The  antenna  for  experimental  radar  stands  on  a  wind-swept  hill  in  the  Gulf  of  Boothia 
area  of  northern  Canada  where  a  Distant  Early  Warning  (DEW)  Line  site  is  being  built. 
Several  dozen  sites  are  are  being  built  above  the  Arctic  Circle  to  complete  the  3,000  mile 

DEW  Line. 


We  in  the  National  Defense  Transportation  Association  join  with  your  many  other  friends 
in  offering  all  of  you  in  the  Armed  Forces  Communications  and  Electronics  Association  our 
heartiest  congratulations  and  best  wishes  as  you  mark  this  important  occasion  of  your  10th 
anniversary. 

It  should  be  a  great  satisfaction  to  all  of  you  in  AFCEA  to  have  achieved  such  a  dis¬ 
tinguished  record  of  outstanding  service  and  dedication  to  the  American  soldier  and  to 
the  Nation,  in  both  war  and  peace,  a  record  which  is  continuing  to  add  new  accomplish¬ 
ments  as  America  now  enters  the  complex  atomic-warfare  age. 

Congratulations  to  all  the  members  of  AFCEA  on  a  job  well  done! 


C^iarL  ^J^ung^et^ord 


/  National  President 

/  National  Defense  Transportation  Association 
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Left:  Watching  a  radar  scope  inside  the 
Texas  Tower,  110  miles  off  Cape  Cod.  Un¬ 
der  command  of  the  762nd  Aircraft  Control 
and  Warning  Squadron,  based  at  North 
Truro,  Mass.,  the  Tower  Unit  maintains  a 
24-hour  alert  over  the  surrounding  Atlantic 
in  search  for  all  approaching  aircraft.  In 
the  plotting  room,  airmen  identify  the  air¬ 
craft  and  stand  ready  to  give  advance  warn¬ 
ing  to  the  mainland  when  danger  threatens. 


can  be  led  into  an  instrument-ap¬ 
proach  gateway  for  landing  at  the 
rate  of  two  per  minute  per  instru¬ 
ment  runway. 

Short-range  air/ground  communi¬ 
cations  have  advanced  from  a  four- 
channel  VHF  set  to  UHF  equipment 
with  a  capacity  of  1750  channels, 
twenty  of  which  may  be  pre-set.  This 
move  has  taken  us  out  of  the  crowded 
VHF  area  of  the  spectrum.  The  addi¬ 
tional  channels  provide  the  flexibility 
required  in  aircraft  subject  to  move¬ 
ment  throughout  the  world.  The  next 
job  is  to  provide  for  greater  commu¬ 
nication  speeds.  Voice  communica¬ 
tions  cannot  meet  the  requirements 
imposed  today  by  aircraft  speeds  and 
traffic  density  on  air  routes  and  in 
terminal  areas.  Development  and  re¬ 
finement  of  the  airborne  data  link  is 
being  pushed  to  meet  this  challenge. 
This  is  one  of  the  devices  which  will 
eventually  make  our  air  defense  and 
air  traffic  control  almost  automatic. 

Long-range  air/ground  communi¬ 
cations  still  rely  on  high  frequency 
techniques.  But  the  airborne  equip- 


Picfured  af  the  left  is  an  aerial  view  of  the 
U.  S.  Air  Force's  first  off-shore  radar  station 
on  George's  Bank,  110  miles  east  of  Cape 
Cod,  Mass.  The  three  plastic  and  fabric 
covered  domes  house  radar  antennas.  Be¬ 
low  main  deck  is  the  supply  and  utilities 
deck  and  the  crew's  quarters.  Top-side,  are 
the  operations  and  plotting  rooms  ’  where 
crews  watch  for  early  warning  of  aircraft 
approaching  from  the  sea.  White  lines  on 
platform  mark  landing  area  for  helicopter 
which  flies  in  supplies  and  rotates  tower 
personnel. 


Congratulations  to  the  Armed  Forces  Communications  and  Electronics  Association  on 
completing  the  10th  anniversary  of  its  service  to  the  American  soldier  and  to  the  Nation. 

All  those  connected  with  it  can  rightfully  be  proud  of  its  distinguished  record  of  ac¬ 
complishment  in  war  and  peace.  I  have  particular  admiration  for  the  manner  in  which 
AFCEA  is  carrying  on  today  in  that  splendid  tradition,  and  facing  up  to  the  new  and 
complex  problems  of  atomia-age  warfare. 

On  behalf  of  The  Quartermaster  Association,  I  extend  to  all  members  of  AFCEA  our 
very  best  wishes. 

/  Major  General,  USA  (Ret.) 

J4.  Feldman  /  Executive  Vice  President 

The  Quartermaster  Association 
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ment  of  today,  in  which  the  pilot 
automatically  selects  a  voice  channel, 
is  a  far  cry  from  the  radio  operator’s 
laborious  tuning  of  a  CW  channel  on 
a  B-17.  The  present  double  side  band 
system  for  a  single  communication 
channel  conserves  excessive  spectrum 
space  and  is  expected  to  give  way  to 
the  single  side  band  technique. 

Global  Communications 

The  channel  capacity  and  efficiency 
of  airborne  equipment  has  been 
amazingly  increased.  Even  more 
striking  has  been  the  reduction  in  size 
and  weight  of  components.  This  must 
go  even  farther;  a  saving  of  one 
pound  in  airborne  equipment  can 
save  ten  pounds  in  gross  aircraft 
weight.  This  saving  is  then  converti¬ 
ble  to  greater  aircraft  range,  speed, 
and  performance. 

In  carrying  out  its  world-wide  mis¬ 
sion,  the  Air  Force  needs  global  com¬ 
munications.  In  1947,  our  facilities 
were  patterned  to  meet  the  require¬ 
ments  of  fighting  two  separate  wars 
under  theater  commanders.  The  con¬ 
cept  of  a  strategic  air  war  centrally 
directed  had  just  been  recognized. 

To  support  this  concept,  a  system  of 
key  communications  stations  operat¬ 
ing  along  a  beltline  of  multiple  radio 
circuits  around  the  northern  hemi¬ 
sphere  was  conceived.  Each  such  sta¬ 
tion  also  was  provided  with  a  number 
of  air/ground  channels.  The  over-all 
system  was  designated  the  USAF 
Global  C  ommunications  Svstem 
(Globecom). 

The  implementation  of  Globecom 
has  been  influenced  by  changes  in  the 


deployment  of  the  Air  Force  and  by 
the  progressive  change  in  the  struc¬ 
ture  and  operation  of  the  Air  Force. 
Message  volume  soon  required  num¬ 
bers  of  channels.  Single-channel 
radioteletype  gave  way  to  four-chan¬ 
nel  multiple  circuits.  A  part  of  these 
have  been  replaced  by  six-channel 
side  band  circuits.  New  multiplexing 
equipment,  providing  sixteen  teletype 
and  three  voice  channels,  is  now  be¬ 
ing  installed.  Today  we  have  a  com¬ 
mon  user  system  in  being.  Any  base 
can  send  a  message  to  any  other  base. 
The  basic  concepts  of  Globecom 
planners  have  proven  sound.  The  ele¬ 
ments  requiring  continuing  attention 
are  speed  and  reliability. 

In  order  to  increase  speed  in 
point-to-point  communications,  we 
have  replaced  certain  manual  relay 
centers  with  semi-automatic  centers. 
A  prototype  automatic  switching  cen¬ 
ter  is  in  operation.  Even  so,  some 
speed  requirements  cannot  be  met  by 
a  common-user  system,  and  we  have 
allocated  direct  circuits  in  these  cases. 
Within  the  system,  we  also  furnish  a 
patching  service  to  put  users  in  direct 
communication  where  required. 

FPIS  Pioneered 

The  USAF  pioneered,  for  purposes 
of  greater  reliability,  the  use  of  For¬ 
ward  Propagation  by  Ionospheric 
Scatter  (FPIS)  and  Forward  Propa¬ 
gation  by  Tropospheric  Scatter 
(FPTS)  for  communication  for  for¬ 
merly  isolated  areas.  Higher  speed 
teletype  is  in  limited  use.  Voice,  tele¬ 
photo,  facsimile,  and  data  transceiver 
services  are  provided  within  the  sys¬ 
tem  today. 


Communication  from  a  commander 
to  his  aircraft  thousands  of  miles 
away  is  possible  through  use  of  long- 
haul  circuits  patched  into  air/ground 
channels.  A  more  accurate  name, 
“The  USAF  Strategic  Communica¬ 
tions  System  (Stratcom)”  has  now 
replaced  the  familiar  Globecom. 

Solving  our  long-haul  communica¬ 
tions  problems  has  not  been  easy. 
When  minutes  count  in  intercepting 
an  invader,  diverting  a  nuclear  bomb¬ 
er,  or  effecting  the  rendezvous  of  a 
tanker  with  thirsty  aircraft,  any  de¬ 
lays  can  be  disastrous.  Nevertheless, 
today  we  are  endeavoring  to  keep 
pace  with  the  more  exacting  opera¬ 
tional  needs  of  the  Air  Force. 

Emphasis  on  Automaticity 

This,  then,  is  the  story  of  commu- 
nications-electronics  in  the  Air  Force 
during  the  last  ten  years.  We  have 
achieved  a  great  deal.  As  of  today, 
we  are  but  scratching  the  surface  in 
respect  to  providing  the  kind  of  sup¬ 
port  required  in  this  area  to  permit 
the  full  exploitation  of  air  weapons 
and  guided  missiles  capabilities  en¬ 
tering  the  Air  Force  inventory  now 
and  in  the  foreseeable  future.  To  ful¬ 
fill  this  requirement  requires  continu¬ 
ing  emphasis  on  automaticity  of 
means  for  warning,  guidance,  and 
control,  and  on  complete  reliability 
of  the  communications  required  for 
this  purpose  and  for  command  of  all 
the  elements  of  air  power.  These 
goals  contribute  a  continuing  chal¬ 
lenge  which  can  be  met  only  through 
the  kind  of  progress  already  achieved 
as  the  result  of  industry  teamwork. 


On  the  10th  anniversary  of  the  Armed  Forces  Communications  and  Electronics  Asso¬ 
ciation,  the  Association  of  the  United  States  Army  offers  both  congratulations  and  ap¬ 
preciation. 

We  congratulate  you  for  your  courage  and  foresight  in  founding  your  Association  at 
a  time  when  too  many  Americans  were  urging  demobilization  and  de^-emphasis  on  national 
defense,  and  we  offer  our  appreciation  for  the  services  you  have  performed  for  the  Army, 
and  the  other  Armed  Services,  and  the  Nation. 

I  know  I  am  speaking  for  the  entire  membership  of  the  Association  of  the  United  States 
Army  when  I  extend  to  AFGEA  and  all  its  members  the  hope  that  your  Association  will 
continue  to  serve  our  country  for  many  more  anniversaries. 

§  !  /)  /)  n  i  1  t  /)  /Lieutenant  General,  USA 

lAJaitet  cJL.  lA/eioie  /  President 

Association  of  the  United  States  Army 
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project  Vanguard 

- A 


The  first  of  two  articles 
on  the  earth  satellite 
program. 

Progress  Report 


by  Dr,  John  P,  Hagen  and  Charles  DeVore 


On  July  29,  1955,  the  White 
House  announced  that  the  President 
had  approved  plans  for  the  launching 
of  small,  unmanned,  earth-circling 
satellites  as  part  of  the  United  States 
participation  in  the  International 
Geophysical  Year  (IGY),  (Signal, 
November-December,  1955). 

This  country’s  participation  in  the 
IGY,  an  18-month  period  between 
July,  1957,  and  December,  1958,  is 
sponsored  by  the  U.S.  National  Com¬ 
mittee  for  the  IGY,  established  by 
the  National  Academy  of  Sciences, 
and  by  the  National  Science  Founda¬ 
tion. 

Project  Formed 

For  technical  help  in  the  earth- 
satellite  program,  these  agencies 
naturally  turned  to  the  Department 
of  Defense,  which  was  already  en¬ 
gaged  in  other  phases  of  the  U.S. 
scientific  program  for  the  IGY,  and 
had  a  ten-year  record  of  successful 
exploration  of  the  upper  atmosphere 
with  rockets.  Here,  the  program  be¬ 
came  known  as  Project  Vanguard, 
and  management  of  the  three-service 
project  was  assigned  to  the  Chief  of 


Naval  Research.  The  Naval  Research 
Laboratory,  in  turn,  was  assigned  the 
responsibility  for  implementing  the 
technical  program,  including  the  pro¬ 
duction,  launching,  and  radio  track¬ 
ing  of  the  earth  satellite. 

Although  Project  Vanguard  is  only 
a  part  of  a  comprehensive  scientific 
assault  which  embraces  the  oceans, 
and  the  Antarctic,  as  well  as  the  sky, 
it  is  the  most  dramatic  part  of  that 
program,  and  a  scientific  experiment 
without  precedent.  Accordingly,  its 
success  will  require  the  cooperation 
of  scientists  both  in  and  out  of  the 
Government,  and  of  American  in¬ 
dustry,  who  will  be  depended  on  for 
the  development,  where  necessary,  and 
the  manufacture  of  the  multitude  of 
components,  both  miniature  and  gi¬ 
gantic  which  will  be  needed  for  the 
task. 

Headquarters  at  NRL 

Headquarters  for  Project  Van¬ 
guard,  however,  are  at  the  Naval  Re¬ 
search  Laboratory,  and  it  is,  there¬ 
fore,  the  obvious  place  to  go  for  a 
progress  report.  There,  civilian  scien¬ 
tists  are  busy  working  on,  and  co-or¬ 
dinating  the  work  of  others,  not  only 


on  the  satellite-launching  vehicles, 
but  also  on  experiments  to  be  done 
with  the  satellites,  and  on  the  instru¬ 
ments  with  which  to  do  them.  The 
decision  as  to  which  experiments  will 
be  performed  with  the  first  satellite 
will  be  made  by  a  special  technical 
panel  of  the  U.S.  National  Committee 
for  the  IGY.  At  the  time  this  article 
was  written  that  decision  had  not 
been  announced,  but  was  expected  to 
be  made  in  the  near  future.  Some 
possible  scientific  uses  of  an  instru¬ 
mented,  as  well  as  an  uninstrumented, 
satellite  were  pointed  out  in  the 
article  in  Signal  referred  to  above. 

Three~fold  Mission 

Project  Vangard  has  a  three-fold 
mission:  (1)  to  place  an  object  in 
an  orbit  around  the  earth;  (2)  to 
determine  that  orbit,  and  (3)  to  ob¬ 
tain  useful  scientific  information 
from  that  object. 

The  first  part  of  this  mission  is  to 
be  achieved  through  the  development 
and  use  of  a  satellite-launching  vehi¬ 
cle  incorporating  sufficient  propul¬ 
sive  energy  and  the  necessary  flight 
path  control  to  establish  a  satellite 


Author 

Dr.  John  P.  Hagen,  as  Project  Direc¬ 
tor  for  Vanguard,  is  responsible  for 
the  direction  and  coordination  of  this 
project  within  the  Naval  Research  Lab¬ 
oratory.  Dr.  Hagen  joined  the  Labora¬ 
tory  in  1935,  serving  as  head  of  the 
R-F  Research  Section  until  1954,  when 
he  was  named  as  the  first  superinten¬ 
dent  of  the  Atmosphere  and  Astrophys¬ 
ics  Division,  a  position  he  will  resume 
at  the  end  of  his  work  on  Vanguard. 


Author 

An  Associate  Editor  and  a  frequent 
contributor  to  Signal,  Charles  DeVore 
has  been  assistant  technical  informa¬ 
tion  officer  at  the  Naval  Research  Lab¬ 
oratory  since  1950.  Before  he  joined 
the  laboratory  staff,  Mr.  DeVore  was 
first  a  technical  editor  for  the  Army 
Signal  Corps  and  later,  chief  of  the 
Requirements  and  Standards  Division 
of  the  Signal  Corps  Publications  Agen¬ 
cy,  Fort  Monmouth,  New  Jersey. 
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manufacture,  and  test  possibly  more 
efficient  devices.  And  the  importance 
of  this  mission,  from  the  standpoint 
of  scientific  value,  stresses  the  un¬ 
usual  demands  for  high  levels  of 
performance  and  reliability  that  will 
be  required  for  all  Vanguard  com¬ 
ponents  and  systems. 

Although  the  men  associated  with 
the  project  are  confident  of  ultimate 
success,  because  of  their  experience 
over  the  past  ten  years  with  rocket 
research,  they  are  well  aware,  too, 
of  the  headaches  and  tremendous 
effort  which  will  be  involved  in 
achieving  a  successful  mission. 

Milton  W.  Rosen,  technical  director 


at  NRL  for  Project  Vanguard,  re¬ 
cently  outlined  some  of  the  problems 
connected  with  the  first  part  of  that 
mission,  that  of  placing  a  satellite 
in  an  orbit.  At  the  present  stage  of 
rocket  development,  and  with  existing 
chemical  fuels,  it  will  not  be  possible 
to  do  this  with  a  single-stage  rocket. 
After  a  careful  consideration  of  possi¬ 
ble  two-  and  three-stage  rocket  com¬ 
binations,  a  three-stage  launching 
vehicle  design  was  selected,  in  which 
the  first  two  stages  will  be  guided 
and  the  third  stage  maintained  in  a 
fixed  position,  or  orientation,  while 
it  is  firing.  Mr.  Rosen  points  out  that 
this  design  represents  the  smallest 


in  an  orbit  some  zUU  to  oUU  miles 
above  the  earth.  The  second  part  is 
to  be  achieved  by  tracking  the  object, 
using  optical  and  radio  instruments. 
The  third  part  can  be  achieved  in  two 
ways :  first,  by  observation  of  the 
satellite  from  the  earth,  and  second, 
by  telemetering  information  from  in¬ 
struments  contained  in  the  satellite. 

The  short  time-scale  allotted  to  the 
performance  of  this  mission  ( the 
earth  satellite  is  to  be  launched  within 
the  next  2V2  years,  rather  than  five 
to  ten  years  from  now)  makes  it 
necessary  to  use  existing  techniques 
and  components,  wherever  possible, 
rather  than  to  take  time  to  develop. 
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A  man-made  satellite,  circling  the  earth  at  an  altitude  of  approximately  3C0 
miles  can  add  to  man's  stockpile  of  knowledge  of  the  atmosphere  and  benefit 
long-range  radio  communication.  Solid  lines- on  this  chart  indicate  present  scien¬ 
tific  data  obtained  through  research  with  upper-atmosphere  rockets;  dashed  lines, 
scientists'  estimates,  to  be  confirmed  or  refuted  by  instruments  in  the  satellite. 


Artist's  conception  of  the  take-off  of  a  Vanguard  three- 
stage  launching  vehicle  at  Patrick  Air  Force  Base  in 
Florida  sometime  during  the  International  Geophysical 
Year,  1957-1958. 


it,  so  that  after  one  revolution  the  satellite 
will  appear  about  25  degrees  west  of  its 
launching  site,  after  two  revolutions,  about 
50  degrees,  and  so  on.  The  satellite's  orbit 
is  expected  to  cover  a  band  in  the  tempera¬ 
ture  latitudes  between  about  40  degrees 


north  and  40  degrees  south  of  the  equator. 
This  will  permit  a  majority  of  scientists  par¬ 
ticipating  in  the  I  GY  to  observe  the  satel¬ 
lite  and  will  also  provide  the  satellite  with 
a  broad  expanse  of  the  upper  atmosphere 
in  which  to  make  scientific  measurements. 


Satellite  launching  will  be  made  from  the 
east  coast  of  Florida,  with  an  orbit  inclined 
approximately  40  degrees  from  the  equator. 
The  satellite  is  expected  to  travel  around 
the  earth  once  every  90  minutes;  in  that 
lime,  the  earth  will  have  revolved  beneath 
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vehicle  combination  consistent  with 
today’s  rocket  development.  The 
Vanguard  launching  vehicle  will  be 
about  72  feet  long,  and  45  inches  in 
diameter  at  its  widest  point;  it  will 
not  need  fins,  since  the  engines  will 
swivel  and  guidance  will  be  supplied 
from  internal  controls — so-called  “in¬ 
ertial”  guidance.  The  Martin  Com¬ 
pany  of  Baltimore  is  the  prime  con¬ 
tractor  for  this  launching  vehicle, 
and  has  announced  several  sub-con¬ 
tractors. 

The  first  stage,  a  liquid-fueled 
rocket,  will  be  an  improved  Viking 
rocket,  developed  and  built  by  Martin 
for  NRL  (Signal,  March- April  1956, 
page  75).  It  will  be  powered  by  a 
27,000-pound  thrust  rocket  motor, 
being  built  for  Martin  by  the  General 
Electric  Company.  Its  job  is  to  serve 
primarily  as  a  large-scale  booster  for 
the  other  stages. 


The  Second  Stage  Rocket 

The  second  stage  is  also  a  liquid- 
propellant  rocket  that  attaches  to  the 
forward  end  of  the  first  stage  and  also 
carries  in  its  nose  (which  is  the  nose 
for  the  entire  vehicle)  the  third  stage 
and  the  satellite  payload.  The  pro¬ 
pulsion  system  including  the  integral 
fuel  tanks  for  this  second  stage  is 
being  built  for  Martin  by  the  Aero¬ 
jet-General  Corporation  of  Azusa, 
California. 

The  rocket  motors  for  both  the  first 
and  second  stages  are  gimbal- 
mounted,  free  to  turn  in  any  direc¬ 
tion.  Electrohydraulic  controls, 
which  position  the  motors  to  keep 
the  vehicle  on  its  programmed  course, 
stabilize  the  airframes  in  both  pitch 
and  yaw.  Auxiliary  jets,  or  jet  re¬ 
actors,  as  they  are  known,  prevent 
roll  of  the  rocket. 

The  second  stage  also  contains  the 
“brains”  for  the  entire  launching  ve¬ 
hicle — the  complete  guidance  system 
during  three  periods  of  flight:  first- 
stage  powered  flight,  second-stage 
powered  flight,  and  second-stage 
coasting  flight,  and  also  the  mecha¬ 
nism  for  spinning  the  third  stage 
rocket. 

The  Minneapolis-Honey  well  Regu¬ 
lator  Company.  Minneapolis,  Min¬ 
nesota,  has  been  selected  to  build  the 
three-axis  reference  system  to  be  car¬ 
ried  in  the  second-stage  rocket.  This 
system  consists  of  gyroscopes  that 
indicate  the  launching  vehicle’s  posi¬ 
tion  at  any  given  moment  in  regard 


Hycon  Eastern’s  new  Ultra  Stable 
Oscillator  is  a  one  megacycle  signal 
source  of  exceptional  stability.  It  is 
useful  wherever  precise  time  meas¬ 
urements  or  frequency  control  are 
required,  as  in  reinsertion  of  carrier 
in  suppressed  carrier  systems,  tele¬ 
metry,  astronomical  measurements, 
navigation  systems,  geophysics  or 
other  critical  applications. 


STABILITY:  I  PART  IN  10^ 


•  miQUlNCY  STABILITY:  DRIFT  RATB  LESS  THAN  1  PART  IN  10^ 
PER  DAY  AFTER  ONE  MONTH'S  OPERATION. 

•  FREQUENCY:  I  MEGACYCLE,  VARIABLE  OVER  A  RANGE  OP  I 
CYCLE.  AVAILABLE  AT  OTHER  FREQUENCIES  ON  SPECIAL  ORDER. 

•  CRYSTAL  OVEN:  STABILIZED  TO  BETTER  THAN  0.01  ""C  BY  TEMPER¬ 
ATURE-SENSITIVE  RESISTANCE  BRIDGE.  OVEN  CONTAINS  NO  MOV¬ 
ING  PARTS. 

•  DISSIPATION  IN  OSClUATOR  CRYSTAL-  STABILIZED  AT  A  POWER 
LEVEL  LESS  THAN  ONE  MICROWATT. 


•  2  OUTPUTS:  SINE  WAVE — i  VOLTS  RMS;  PULSE — I  VOLT. 
•  OUTPUT  IMPEDANCE:  APPROXIMATELY  250  OHMS. 


Write  for  Ultra  Stable  Oscillator  Bulletin 


Affiliated  with  HYCON  MFC.  COMPANY.  Pasadena.  California 
75  Cambridge  Parkway  Dept.  G-9  Cambridge  42,  Mass. 
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to  roll,  pitch,  and  yaw. 

A  magnetic  amplifier  auto-pilot,  to 
be  designed  and  manufactured  by  the 
Vickers  Electric  Division,  Vickers 
Incorporated,  St.  Louis,  Missouri,  a 
unit  of  Sperry-Rand  Corporation,  will 
take  its  instructions  electronically 
from  the  gyro  reference  system.  It 
will  keep  the  Vanguard  vehicle  on  its 
predetermined  course  by  moving  the 
rocket  motor,  mounted  on  its  gimbal 
(a  kind  of  universal  joint),  so  that 
the  thrust  of  the  motor  will  push  the 
entire  vehicle  in  the  desired  direction. 


only  1  Conversion  from  VHF  to  Audio 


Gimbaled  Rocket  Motor 

The  relationship  of  the  thrust  of  a 
gimbaled  rocket  motor  to  the  rocket 
it  is  propelling  has  been  compared 
with  the  relationship  that  a  seal  bears 
to  a  ball  it  is  balancing  on  its  nose. 
If  the  ball,  for  example,  tends  to  roll 
off  the  seal’s  nose  to  the  left,  the  seal 
immediately  moves  his  nose  still  fur¬ 
ther  to  the  left,  thus  putting  himself 
in  a  position  to  thrust  the  ball  back 
to  the  right.  If  the  ball  then  tends  to 
roll  off  to  the  right,  the  seal  moves  his 
nose  to  the  right,  thus  getting  it  in  a 
position  to  push  the  ball  back  to  the 


Hycon  Eastern  is  now  producing  standard  Crystal  Filters 
with  extremely  high  selectivity  at  frequencies  which  eliminate 
the  need  for  multiple  conversions.  Among  these  are  Model 
13MA  and  Model  13MB  for  use  in  VHF  FM  receivers.  Model 
13MB  may  be  used  in  AM  receivers  as  well  as  in  the  proposed 
split  channel  FM  systems.  Their  low  insertion  loss,  linear  trans¬ 
fer  characteristics  and  non-microphonic  qualities  permit  their 
location  at  any  point  of  low  signal  level  such  as  between  the 
mixer  and  the  i.f.  amplifier.  For  FM  applications  Hycon 
Eastern  has  available  standard  Crystal  Discriminators  centered 
at  13Mc  which  may  be  used  in  conjunction  with  Model  13MA 
or  Model  13MB. 


A  gimbaled  motor,  moving  its 
thrust  rapidly  under  the  direction  of 
its  control  system,  keeps  the  rocket 
balanced,  just  as  the  seal  keeps  the 
ball  balanced. 

Two  contractors  are  working  on 
solid-propellant  rockets  for  the  third 
stage:  Grand  Central  Rocket  Com¬ 
pany,  of  Redlands,  California,  and 
the  Allegany  Ballistics  Laboratory  of 
Cumberland,  Maryland.  The  satel¬ 
lite  payload,  which,  according  to  pres¬ 
ent  plans,  will  be  a  metallic  sphere 
about  20  inches  in  diameter,  and 
weighing  21.5  pounds,  will  be  at¬ 
tached  to  the  front  end  of  the  third 
stage,  and  may  be  separated  when  the 
orbital  velocity  is  obtained.  Inci¬ 
dentally,  this  third  stage,  if  it  is 
separated  from  the  satellite  proper, 
will  itself  become  a  satellite. 

The  U.S.  Air  Force  Missile  Test 
Center,  Patrick  Air  Force  Base, 
Florida,  has  been  selected  as  the  test 
and  launching  site  for  Project  Van¬ 
guard.  In  Mr.  Rosen’s  words,  this 
is  the  launching  system’s  flight  into 
space : 

“The  three-stage  vehicle  takes  off 
vertically  under  first-stage  power.  It 
ascends  in  a  smooth  curve,  tilting 
gradually  from  the  vertical  in  the 


•  SMALL ^ SIZE  ONLY  3%*”  X  V  X  1  </i" 

•  FKEQUEMCr  SHIFT  LESS  THAN  ±.005% 

TOTAL  FROM  -55"  C.  TO  +05"  C. 

•  NON-MICROFHOMIC 

•  UNAFFECTED  BY  IMPEDANCE  VARIATIONS 
COMMONLY  ENCOUNTERED  IN  TRANSISTOR  CIRCUITS 

•  WORKS  DIRECTLY  TUBE-TO-TUBE  OR 
TRANSISTOR’TO-TRANSISTOR  WITH  NO  FADDINO 

•  HERMETICALLY  SEALED.  NO  ALIGNMENT  OR 
READJUSTMENT  NECESSARY 


iliCTKiCAL  SPSCIFICATtONS  MODiLS  13MA  «hi4  13Mt 


Cunlur  Fruqwunqr^  1 3Mc 

SondwicMi  at  6  db  Attunwotion:  30  Kc  (Modal  i3MA) 
Bondwi<Mi  at  6  db  Attonwotion:  19  Kc  (Modol  13M9) 
Shapo  Factor:  60  db  Bandwidth  1.9  S 

6  db  tandwIdHi  1 

Fowf  Intortiofi  Lost:  6  db  Maximum 
Fotfband  Rosponto  Variotion:  1  db  Moximum 
Uftlmoto  Attonuotiofi:  90  db  Minimum 


Write  for  Crystal  Filter  Bulletin 
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direction  (to  the  east)  of  the  intended 
orbit.  At  first-stage  burnout,  the 
vehicle  is  about  26  miles  above  the 
earth  and  is  traveling  at  an  angle  of 
roughly  45  degrees  to  the  vertical. 
The  first  stage  separates  and  coasts  to 
an  impact  about  230  miles  from  the 
launching  point. 

The  Coasting  Period 

“The  second  stage  ignites  im¬ 
mediately  upon  separation  and  pro¬ 
ceeds  under  power  on  a  progressively 
inclined  trajectory  to  an  altitude  of 
about  140  miles.  At  burnout  it  has 
a  vertical  velocity  sufficient  for  ascent 
to  about  300  miles  altitude  and  a 
horizontal  velocity  that  is  about  half 
the  required  orbital  velocity  (25,000 
feet  per  second,  or  18,000  miles  per 
hour,  approximately).  The  nose  cone 
will  have  been  jettisoned  midway  in 
second-stage  powered  flight.  No 
separation  occurs  at  second-stage 
burnout;  the  second-third-stage  com¬ 
bination  coasts  forward  a  distance  of 
about  700  miles  in  ascending  to  the 
300-mile  third-stage  projection  alti¬ 
tude. 

“During  the  coasting  period,  sev¬ 
eral  important  functions  are  per¬ 
formed.  The  two-stage  vehicle  is 
brought  to  the  correct  orientation 
(roughly  tangential  to  the  earth’s 
surface)  for  projection  of  the  third 
stage.  Then  the  third  stage  is  im¬ 
parted  the  rotation  necessary  for 
stable  flight.  At  this  point,  the  vehi¬ 
cle  is,  so  to  speak,  fully  committed — 
no  further  control  can  be  exercised. 
Separation  of  the  payload,  if  desired, 
will  have  been  previously  aimed  and 
timed  to  occur  after  third-stage  burn¬ 
out. 

“At  burning’s  end,  the  third  stage 
will  have  a  velocity  vector  of  some 


direction  and  magnitude.  Owing  to 
the  accumulation  of  errors  in  second- 
stage  orientation,  in  sensing  second- 
stage  zenith,  and  in  third-stage  sta¬ 
bility  during  firing,  the  final  velocity 
vector  can  hardly  be  truly  tangential 
to  a  circle.  Moreover,  the  vehicle  is 
being  designed  to  have  a  final  ve¬ 
locity  in  excess  of  that  required  for  a 
circular  orbit — this  excess  represents 
an  essential  margin  for  error.  If  the 
resulting  satellite  orbit  lies  within  a 
perigee  (nearest  point  to  the  earth) 
of  200  miles  and  an  apogee  I  farthest 
point  from  the  earth)  of  1,400  miles, 
then  the  launching  vehicle  will  have 
accomplished  its  mission.” 

Mr.  Rosen  commented  that  the 
highest  velocity  and  altitude  record 


VANGUARD 

LAUNCHING  VEHICLE 


FIRST 

STAGE 


for  a  large  rocket  was  set  in  1949*  by 
the  two-stage  “Bumper- Wac”.  This 
combination  reached  an  altitude  of 
about  250  miles  and  a  maximum 
velocity,  at  the  second-stage  burnout, 
of  9,000  feet  per  second.  The  Bum- 
per-Wac’s  payload  was  about  the 
same  as  is  presently  planned  for  the 
Vanguard  launching  vehicle.  The 
fact  that  we  now  attempt  to  raise  this 
payload  to  approximately  300  miles 
altitude,  and  give  it  enough  velocity 
to  establish  it  in  an  orbit — 25,000 
feet  per  second,  or  nearly  three  times 
as  much — is,  in  Mr.  Rosen’s  opinion, 
a  tribute  to  our  engineering  progress 
in  rocketry  and  in  many  allied  fields, 
including  electronics. 


SATELLITE^^^ 

THIRD 

STAGE 

SECOND 

STAGE 


A  three-sfage  rocket  assembly,  some  72  feet  long  and  with  a  total  weight  of  about  I  I  tons, 
will  be  required  to  get  the  scientific  satellite,  weighing  about  21  pounds,  into  its  earth- 

circling  orbit. 
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1st  STAGE 
IMPACT  - 
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2nd  STAGe'N' 


IMPACT 


Functions  of  the  three  stages  of  the  rocket 
launching  assembly  are  shown  in  this  sketch 
of  the  trajectory.  The  first  stage  starts  the 
system  on  its  flight,  drops  off  some  40  miles 
and  two  minutes  later,  after  its  fuel  is  spent. 
The  second  stage  then  takes  over,  burning 
out  at  about  130  miles  altitude,  and  coast¬ 
ing  on  to  the  desired  orbital  altitude  of  300 
miles.  At  this  altitude,  the  third  stage 
places  the  satellite  in  its  orbit,  at  a  velocity 
of  about  18,000  miles  per  hour.  Over-all 
elapsed  time:  about  ten  minutes  from 
take-offi 
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One  day  not  many  months  from  now  a  Martin 
rocket  —  carrying  the  first  man-made  earth  satel¬ 
lite-will  depart  this  world  at  an  unheard-of  speed 
of  18,000  miles  per  hour. .  .destination,  outer  space. 


This  coming  moment  in  history  points  up  a 
significant  fact: 

No  other  company  in  the  aircraft  world  knows 
more  today  about  tomorrow. 
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Tools  from  IT&T  associates  and  suppliers  in  Europe  for  fabrication  of  GRC  equipment. 


Supply  of  Communications  Equipment 

for  International  Defense 


by  Edmond  H.  Leavey 


The  Apparently  simple  technical  task  of  supply¬ 
ing  essential  communication  channels  of  the  type  most 
suitable  for  the  defense  of  Europe  has  proved  in  practice 
to  be  as  complex  as  any  problem  yet  undertaken  by  the 
North  Atlantic  Treaty  Organization  (NATO). 

The  procurement  of  equipment  for  this  purpose  in¬ 
volves  many  conflicting  forces  that  change  in  intensity 
from  month  to  month.  National  pride,  which  quite  un¬ 
derstandably  favors  developments  originating  at  home, 
clashes  with  the  military  need  for  stability,  interwork¬ 
ability,  and,  in  many  cases,  interchangeability.  Political 
pressures  to  stimulate  industry  in  areas  of  comparative 
unemployment  conflict  with  considerations  of  economy 
in  procurement.  The  desirability  of  employing  the  latest 
developments  in  equipment  and  technique  must  be 
weighed  against  delicate  diplomatic  considerations.  The 
whole  gamut  of  emotions  and  economic  forces  that  makes 


our  domestic  scene  at  times  so  turbulent  and  unpredict¬ 
able  is  multiplied  by  15  nations,  10  languages,  and  a 
complex  interplay  of  cultural  considerations. 

Tact  is  the  first  requirement  of  those  men  at  Supreme 
Headquarters,  Allied  Powers  in  Europe  (SHAPE),  whose 
task  it  is  to  deal  with  communications.  They  must 
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persuade  each  member  nation  to  contribute  to  a  new 
communication  network  for  the  common  good,  as  well 
as  to  integrate  its  existing  military  and  civilian  com¬ 
munication  systems  with  those  of  14  others.  Within  each 
nation,  the  army,  navy,  and  air  force  have  important 
voices,  as  do  also  the  departments  dealing  with  communi¬ 
cations,  commerce,  and  finance — to  say  nothing  of  the 
chief  of  state  and  the  legislative  assembly  over  them. 
The  need  for  liaison  piles  agency  upon  agency  while  the 
funds  forthcoming  in  varying  proportion  from  each  mem¬ 
ber  nation  must  be  allocated  under  the  most  jealous 
supervision. 

Notwithstanding  the  manifold  difficulties,  real  progress 
has  been  made.  Equipment  has  been  built  here  and 
abroad  to  agreed  specifications  and,  although  far  from 
complete,  much  of  it  is  already  installed  and  working. 
Surely  this  is  an  encouraging  indication  of  what  men  of 
good  will  can  accomplish  in  an  atmosphere  of  freedom. 

There  is  not  space  here  to  outline,  much  less  discuss, 
the  complicated  series  of  administrative  structures 
through  which  the  program  is  being  implemented.  I 
should  like  to  pay  sincere  tribute  to  the  exellence  of 
those  structures  and,  more  particularly,  to  the  men  who 
compose  them,  with  many  of  whom  I  was  closely  asso¬ 
ciated  and  with  whom  it  was  a  privilege  to  serve  in 
SHAPE. 

Let  me  now  pass  on  to  a  comparatively  detailed  analysis 
of  a  few  typical  problems  of  “offshore  procurement”  by 
the  United  States  that  we  at  International  Telephone  and 
Telegraph  Corporation  have  encountered.  I  shall  not 
discuss  production  of  equipment  on  direct  contract.  Our 
associated  companies  in  Europe,  like  many  other  manu¬ 
facturers  there,  provided  our  own  Armed  Forces  on  a 
crash  basis  immediately  after  liberation,  and  later  under 
normal  contract  during  the  occupation  period,  with  many 
such  items  as  radiotelegraph  and  radiotelephone  equip¬ 
ment,  private  automatic  branch  telephone  exchanges, 
aerial  navigation  equipment,  and  even  mine  detectors  in 
great  quantities. 

Program  Aims 

One  of  the  principal  aims  of  the  U.  S.  offshore-pro¬ 
curement  program  was  to  develop  European  sources  of 
supply,  either  for  complete  items  of  equipment  or  for  their 
component  parts,  for  our  own  and  other  NATO  forces, 
which  had  to  conform  to  exacting  U.  S.  specifications, 
interwork  with  U.  S.  equipment,  and,  in  many  cases,  be 
actually  interchangeable  piece  by  piece  and  part  by  part 
with  U.  S.  equipment.  This  was  an  essential  element  of 
the  NATO  concept,  under  which  military  communication 
equipment  was  almost  for  the  first  time  made  common  to 
a  group  of  nations.  IT&T,  as  an  international  organiza¬ 
tion  with  33  research  and  manufacturing  companies  in 
19  countries,  all  those  abroad  being  owned  and  managed 
through  its  wholly-owned  subsidiary.  International 
Standard  Electric  Corporation,  had  already  evolved  a 
background  of  experience  that  immediately  proved  its 
value  in  this  regard. 

In  1952,  we  were  called  upon  by  the  U.  S.  Navy  to 
reproduce  in  Europe  a  radio  transmitter  and  correlated 
receiver,  at  that  time  designated  TED  and  RED.  Our 
commitment  was  to  produce  them  on  a  time  schedule 
not  much  longer  than  a  comparable  production  program 


would  have  required  in  the  United  States  and  to  in¬ 
corporate  as  many  European  components  as  practicality 
would  allow. 

Both  TED  and  RED  were  at  that  time  in  production  in 
one  of  our  American  plants.  Our  first  step  was  to  as¬ 
semble  and  ship  to  one  of  our  foreign  associates  twelve 
complete  sets  of  knocked-down  parts  for  each  item  of 
equipment,  together,  of  course,  with  manufacturing  and 
tool  drawings  and  specifications.  We  also  exchanged 
engineers — and  at  a  later  date,  foremen — as  liaison  men: 
on  the  one  side  to  learn,  and  on  the  other  to  iron  out  all 
misunderstandings  on  the  spot. 

Immediately  upon  receipt  of  the  knocked-down  parts, 
our  European  associate  took  half  of  the  twelve  sets  of 
electronic  components  and  proceeded  to  scour  its  own 
country  and  the  rest  of  Western  Europe  to  obtain  samples 
of,  and  quotations  for,  corresponding  European  com¬ 
ponents.  At  the  same  time,  it  began  fabricating  the  tools, 
jigs,  and  dies  necessary  for  an  assembly  line  and  educat¬ 
ing  and  tooling  suppliers  of  many  mechanical  parts.  The 
other  six  sets  were  used  for  training  in  assembly. 

Early  Problems 

The  first  returns  from  the  search  for  components  were 
discouraging,  partly  because  of  the  short  lead-time  al¬ 
lowed  and  the  small  quantities  involved,  and  partly  be¬ 
cause  foreign  sources  simply  could  not  at  that  time  fill 
the  requirements.  In  order  to  meet  delivery  dates,  a 
portion  of  each  type  of  component  was  ordered  in  the 
United  States  for  delivery  abroad.  In  the  meantime, 
potential  European  suppliers  were  furnished  with  Joint 
Army-Navy  (JAN)  specifications  and,  in  some  cases, 
with  manufacturing  information  from  our  U.  S.  suppliers. 

It  soon  became  evident  that  lack  of  familiarity  with 
JAN  specifications,  and  lack  of  facilities  and  equipment 
for  testing  in  accordance  with  them,  would  defeat  the 
whole  program.  We  therefore  established  in  one  of  our 
European  laboratories  a  special  department  for  testing 
European-made  components  to  JAN  specifications.  This 
department  was  manned  by  one  or  two  American  en¬ 
gineers  familiar  with  our  practice  and  several  local  en¬ 
gineers  and  technicians.  In  addition  to  testing  com¬ 
ponents  for  our  own  contractors,  for  other  European 
manufacturers  of  NATO  equipment,  and  for  the  U.  S. 
Armed  Forces  directly,  this  department  undertook  the 
job  of  furnishing  technical  assistance  to  European  sup¬ 
pliers  to  insure  that  American  and  European  equipment 
and  components  would  meet  the  same  standards. 

The  conversion  of  American  measure  to  metric  measure 
was  quickly  made  and  presented  comparatively  little 
difficulty.  A  more  troublesome  obstacle  was  to  furnish 
American-type  screw  threads;  this  had  to  be  overcome 
by  importing  considerable  American  screw  machinery. 
Other  problems  met  and  surmounted  involved  various  raw 
material  and  size  requirements. 

The  Armed  Services  of  the  United  States  cooperated 
most  imaginatively  with  us  in  solving  numerous  problems 
abroad.  For  example,  where  components  were  otherwise 
satisfactory,  but  mounting  presented  a  special  problem, 
the  use  of  mounting  plates  or  adapters  was  authorized. 
In  another  area  of  the  work,  U.  S.  Navy  inspectors 
trained  local  government  officials  in  their  techniques  and 
standards  and,  ultimately,  relied  upon  their  reports. 
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As  soon  as  satisfactory  sources  for  components  were 
developed  in  Europe,  orders  placed  in  the  United  States 
were  diverted  and  the  corresponding  European  com¬ 
ponents  were  substituted,  with  the  result  that  we  were 
able,  on  subsequent  contracts,  to  deliver  TED  and  RED 
equipment  for  which  more  than  90%  of  the  mechanical 
parts  and  electronic  components  were  fabricated  in 
Europe.  It  should  be  pointed  out  that  the  only  reason  for 
continuing  to  import  certain  components  from  the  United 
States  was  that  the  quantity  required  in  the  foreseeable 
future  was  not  enough  to  justify  the  expense  of  tooling 
up  in  Europe. 

I  think  it  is  fair  to  say  that  our  efforts  contributed 
largely  to  the  establishment  of  a  respectable  number  of 
European  sources  ready,  willing,  and  able  to  supply  com¬ 
ponents  to  standards  that  meet  the  rigid  requirements  of 
our  Armed  Forces.  This  achievement  led,  in  turn,  to  a 
number  of  further  offshore  contracts  for  our  own  and 
other  companies  abroad  for  equipment  furnished  to 
NATO  nations  either  directly  or  through  the  Armed 


Forces.  Among  these  was  the  series  of  contracts  initiated 
by  tbe  U.  S.  Army  Signal  Corps,  whereby  other  IT&T 
companies  overseas  collaborated  on  tbe  GRC  3/8  series  of 
radio  receivers  and  transmitters  and,  having  learned  the 
leader-follower  technique,  were  able  to  subcontract  part 
of  tbe  work  on  complete  equipment  units  to  an  important 
European  competitor.  For  the  GRC-5  assembly,  5,000 
tools  to  fabricate  2,600  different  parts  were  needed. 

Other  equipment  handled  by  IT&T  companies  abroad 
includes  CRD-6  direction-finders  ordered  by  the  Air 


Force  in  Germany  for  distribution  to  all  NATO  coun¬ 
tries;  microwave  links  and  transmission  equipment  for  the 
communication  network  of  the  Air  Force  in  Spain,  and 
tropospheric  forward-scatter  microwave  equipment  for 
NATO  communication  links  in  Europe.  Tacan  is  perhaps 
the  outstanding  example  of  the  equipment  and  accom¬ 
panying  services  that  can  be  furnished  by  an  organization 
such  as  IT&T,  with  closely  knit  organizations  in  many 
countries. 

Tacan  is  the  TACtical  Air  Navigation  system  devel¬ 
oped  by  IT&T  laboratories  in  the  United  States  to  meet 
the  demands  of  modern  aviation,  both  military  and  com¬ 
mercial.  It  is  based  in  part  on  fundamental  concepts 
evolved  by  our  scientists  on  tbe  other  side  of  the  Atlantic, 
whose  work  dates  back  to  several  years  before  World 
War  II.  Accepted  by  the  U.  S.  Navy  and  Air  Force,  and 
cleared  for  use  by  NATO,  Tacan  equipment  for  our  allies 
is  now  being  produced  by  IT&T  factories  in  the  U.  S.  and 
England,  and  preparations  are  being  made  for  its  pro¬ 
duction  in  France,  Germany,  and  Italy.  This  illustrates 
not  only  the  practicability  of  joint  international  manu¬ 
facture  of  a  highly  complex  piece  of  equipment  to  agreed 
standards,  but  also  shows  how  IT&T  can  bring  to  bear  on 
its  work  the  scientific  experience  of  many  nations. 


GRC-5  vehicular  radio  communication  unit  comprising  two  trans¬ 
mitters  and  three  receivers,  with  associated  remote  control  equip¬ 
ment  and  power  pack. 


Close  Cooperation  ISecessary 

Looking  back  over  our  experience  in  this  field,  there 
are  several  conclusions  to  be  drawn  that  others  may  find 
useful.  We  learned  again  the  old  lessan  that  good  com¬ 
munication  equipment  is  a  matter  of  detail,  and  that 
attention  to  good  components  solves  most  of  the  diffi¬ 
culties  with  the  end  product.  We  learned  again  the  ad¬ 
vantage  of  close  cooperation  between  individuals  who 
worked  together  for  many  years,  whether  under  joint 
management  or,  as  is  perhaps  more  common  in  the  elec¬ 
tronics  industry,  in  a  licensor-licensee  relationship.  We 
learned  again  the  importance  of  testing  any  product  on 
identical  test  equipment  and  of  calibrating  that  test  equip¬ 
ment  wherever  used.  We  learned  again  that  in  inter¬ 
national  as  in  domestic  operations  it  is  possible  by  well 
coordinated  effort  to  accomplish  the  nearly  impossible 
and  in  a  reasonable  time.  We  learned  again  the  high 
caliber  of  available  foreign  resources  in  science,  manu¬ 
facture,  and  management.  Finally,  we  have  proved  with¬ 
out  question  that  free  men  of  many  nations  can  work 
together  intelligently  and  wholeheartedly  for  a  common 
objective. 


Congratulations  to  the  Armed  Forces  Communications  and  Electronics  Association  on 
the  occasion  of  its  10th  anniversary  of  service  to  the  Nation. 

The  Association  can  look  with  just  pride  on  its  distinguished  record  of  accomplishments 
and  steady  progress  in  the  combined  fields  of  communications,  electronics,  and  photogra¬ 
phy* 

The  members  of  the  Military  Police  Association  are  confident  that  you  will  continue  to 
forge  ahead  to  even  greater  accomplishments. 


m.rl  JJ.  3t.Lr  /sr 

/  Military  Pol 


Military  Police  Journal 
^  Police  Association 
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36-40  37th  St*  Long  Island  City  1,N.  Y. 

STillwell  6-2100  •  Teletype:  NY  4-2816 

Canadian  Reprecentative: 

Ahearn  &  Soper  Co.,  P.  O.  Box  7/5,  Ottawa 

Creative  careers  at  REL  await  a  few  exceptional  engineers. 
Address  resumes  to  James  W.  Kelly,  Personnel  Director. 


project  polevault 


REL  accomplished  the  ttear-impossible  on 
Project  Polevault,  the  first  forward  propaga¬ 
tion  tropospheric  scatter  system  in  opera¬ 
tion  anywhere,  and  to  date  the  world's 
longest  and  largest. 

Need  was  desperate  for  this  link  from  Far 
Northern  radar  warning  networks  to  defense 
command  centers  in  Canada  and  the  United 
States.  REL  managed  to  conceive,  design, 
and  produce  all  the  radio  equipment  between 
February  and  September  of  1954.  This 
included  the  10  kw  Klystron  amplifiers,  the 
driver  transmitters,  the  dual  diversity 
receivers,  and  the  radio  test  equipment. 

This  Herculean  achievement  enabled  the 
system  to  operate  over  its  entire  length  only 
365.^days  from  receipt  of  the  original 
authorization  by  REL. 

Radio  Engineering 
Laboratories -Inc. 


-  “’T? 


Yesterday,  Today,  and  Tomorrow 
in  Mobile  Radio  Communications 


by  Dr.  Daniel  E.  Noble 


“Without  crystals,  you  have 
radio,  with  them,  communications.” 
This  statement,  made  back  in  1940  by 
Major  (now  Major  General)  J.  D. 
O’Connell,  characterized  the  most  sig¬ 
nificant,  courageous  and  essential  de¬ 
cision  affecting  mobile  radio  com¬ 
munications  in  World  War  II.  The 
Signal  Corps  was  not  only  pressed  to 
supply  simple  and  effective  mobile 
and  portable  radio  voice  communica¬ 
tions,  but  was  also  required  to  supply 
eighty  to  one  hundred  channels  for 
each  set. 

The  academic  approach  to  the 
problem  suggested  a  stable,  free-run¬ 
ning  oscillator,  tunable  over  the  band 
of  operation.  To  Major  O’Connell, 
Col.  Colton,  and  the  technical  staff  at 
Fort  Monmouth,  the  practical,  realis¬ 
tic  solution,  which  would  provide  a 
communication  tool  rather  than  an 
engineering  complex,  clearly  spelled 
out  crystal  stabilization.  The  hard- 
headed  decision  to  use  quartz  crystals 
was  made  despite  the  non-existence  of 
a  quartz  crystal  processing  industry 
capable  of  supplying  even  a  minor 
fraction  of  the  potential  Signal  Corps 
requirement.  My  hat  is  off  in  a  token 
of  deep  respect  for  the  men  of  the 
Signal  Corps  responsible  for  the  de¬ 


cision  to  use  crystals.  1  wish  to  pay 
my  respects,  in  particluar,  to  General 
O’Connell,  who  was  not  only  one  of 
the  chief  advocates  of  the  use  of 
crystals  for  the  Signal  Corps  mobile 
and  portable  equipment,  but  who 
also,  under  special  assignment, 
planned,  organized  and  set  in  motion 
the  people  and  the  industries  who  met 
the  phenomenal  demand  for  the  pro¬ 
duction  of  quartz  frequency  stabiliz¬ 
ers.  Because  of  this  selection  of  crys¬ 
tals  for  frequency  stabilization,  our 
ground  forces  were  equipped  with 
truly  effective  radio  voice  communi- 
^cations  equipment  which  was  readily 
operated  by  men  without  special 
training.  I  remember  remarking  to 
General  0‘Connell  (then  Colonel) 
during  one  of  the  field  testing  opera¬ 
tions  that,  “A  Pfc.  is  not  required  to 
operate  this  equipment;  we  have,  at 
last,  achieved  a  simplicity  of  control 
which  will  permit  operation  even  by 
a  full  colonel,  after  thirty  seconds  of 
instructions.”  We  proved  the  point 
before  the  tests  were  ended. 

Phase  Modulation 

A  second  decision  of  importance 
was  the  determination  to  use  phase 


modulation  (popularly  designated  as 
“FM”).  The  record  shows  that  the 
FM  equipment  used  in  World  War  II 
provided  excellent  communications 
and  acceptable  selectivity  and  opera¬ 
tional  characteristics  for  the  state  of 
the  art. 

Performance  Design 
tm  provements 

We  are  concerned  in  this  review 
primarily  with  the  changes  in  equip¬ 
ment  and  trends  in  design  which  have 
been  developing  over  the  past  ten 
years.  Since  1940,  the  demands  for 
space  in  the  radio  spectrum  have  in¬ 
creased  sharply,  and  this  need  to  op¬ 
erate  more  systems  and  more  radio 
communications  units  in  the  same 
area  and  in  the  same  spectrum  space 
has  influenced  the  design  trend  more 
than  any  other  single  factor.  World 
War  II  equipment  wasted  spectrum 
space.  The  old  designs  permitted  wide 
frequency  deviations  to  peaks  of  80 
or  100  kc.;  the  transmitters  radiated 
substantial  spurious  energy,  and  the 
receivers  were  responsive  in  varying 
degrees  to  many  carrier  frequencies 
in  addition  to  the  one  set  for  commu¬ 
nications.  Designs  have  changed. 
Modern  transmitters  have  been 
equipped  with  selective  circuits  to 
limit  the  spurious  radiation.  They 
have  built-in  instantaneous  deviation 
controls  to  limit  modulation  and  stop 
the  frequency  excursions  into  the 
next  channel.  They  use  quartz  crys¬ 
tals  of  improved  design  to  stabilize 
the  frequency  control  within  closer 
limits.  Receivers  display  extraordi- 


The  Author 

Daniel  E.  Noble,  as  vice  president  of  Motorola,  Inc.,  is 
responsible  for  the  executive  direction  of  all  of  the  company 
activities  including  research,  development,  and  production  in 
the  fields  of  military  electronics,  radio  communications,  in¬ 
dustrial  electronics,  and  the  transistor  and  semi-conduction 
product  fields.  The  first  two-way  radio  FM  mobile  radio 
communications  system  was  designed  and  developed  by  Dr. 
Noble  for  the  Connecticut  State  Police  in  1938. 
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dio  systems  in  the  crowded  metropoli¬ 
tan  areas.  Substantial  progress  has 
been  made  in  reducing  both  desensi¬ 
tizing  and  intermodulation  limitations 
of  receiver  performance  since  the  end 
of  World  War  II. 


nary  selectivity  improvement  and 
spurious  response  reducion. 

The  progress  made  in  receiver  de¬ 
sign  is  particularly  noteworthy.  Spu¬ 
rious  responses  have  been  reduced  in 
particular  receiver  designs  to  a  point 
where  they  are  more  than  100  db.  be¬ 
low  the  desired  channel  response.  The 
I.F.  selectivity  has  been  steadily  im¬ 
proved  until  attenuations  as  high  as 
100  db.  are  provided  against  the  in¬ 
trusion  of  adjacent  channel  signals. 
Control  of  spurious  receiver  response 
and  I.F.  selectivity  is  of  great  impor¬ 
tance  for  the  operation  of  equipment 
in  a  crowded  spectrum,  but  the  chief 
barrier  to  the  simultaneous  opera¬ 
tion  of  systems  employing  powerful 
transmitters  in  the  same  area  are  in¬ 
termodulation  and  desensitizing.  In 
a  heavily  populated  area,  it  is  not  un- 


/Vcerf  for  Better  Filters 

The  theoretical  answer  to  both  re¬ 
ceiver  problems  would  be  the  use 
of  an  adequate  amount  of  r.f.  selec¬ 
tivity  ahead  of  the  introduction  of  non¬ 
linear  elements,  in  order  that  the  un¬ 
desired  signals  could  be  eliminated 
before  they  develop  the  interference 
capability  in  the  r.  f.  and  mixer 
stages.  While  very  great  improve¬ 
ment  has  been  realized  over  the  per¬ 
formance  specifications  of  the  old 
models,  it  is  beyond  the  capabilities 
of  the  present  art  to  provide  enough 
front-end  r.f.  selectivity  at  the  VHF 
and  UHF  frequencies  so  that  ade¬ 
quate  protection  can  be  achieved 
against  the  effects  of  desensitizing 
and  intermodulation.  fFhat  we  need 
is  a  black  box  with  the  selectivity 
characteristics  of  the  /.  F,  filter  at 
the  r.f.  frequencies.  There  has  been 
some  progress  in  the  development  of 
crystal  filters  for  front-end  r.f.  selec¬ 
tion,  but  to  date  no  satisfactory  prac¬ 
tical  answer  has  been  found.  In  the 
performance  area  of  receiver  design, 
the  successful  operation  of  receivers 
sensitive  to  1  Microvolt  or  less  in 
areas  adjacent  to  powerful  opposing 
stations  and  nearby  channels  remains 
one  of  the  very  important  unsolved 
problems. 

While  the  trends  in  the  perform-  I.  F.  filter  i 

ance  design  have  been  directed  to-  against  encro 

ward  improvement  of  the  efficiency  of  shock,  and  m 

the  spectrum  occupancy,  the  trend  in  the  selectivity 

the  physical  design  has  been  con-  at  the  factory, 

cerned  with  improved  reliability,  the  life  of  the 

modular  construction,  improved  de-  (Contin 


Shown  above  are  the  elements  of  the  tran¬ 
sistorized  receiver  used  in  the  Motorola 
Handie-Talkie  portable  radiophone.  From 
left  to  right  are:  the  144-174  me.  RF 
module;  the  printed  chassis  for  RF  and 
audio-squelch  modules;  the  receiver  mount¬ 
ing  frame;  the  25-54  me.  receiver  including 
IF  module  with  six  plastic  sealed  circuits, 
and  individual  IF,  limiter,  and  discriminator 
modules. 


Selective  calling  equipment  developed  by 
Motorola  for  the  Signal  Corps  enables  in¬ 
dividual  or  group  calling  of  up  to  ten 
non-tactical  mobile  two-way  radio  units. 
Electromechanical  Vibrasender  and  Vibra- 
sponder  resonant  tone  devices  are  utilized. 


usual  to  desire  communication  be¬ 
tween  a  base  station  and  a  mobile 
unit  when  the  mobile  unit  is  five 
miles  from  its  own  base  station  and 
only  five  hundred  feet  from  another 
base  station  operating  on  an  adjacent 
or  a  nearby  channel.  The  strong  sig¬ 
nal  from  this  opposing  station  tends 
to  bias  off  the  r.f.  amplifier  and  sat¬ 
urate  the  mixer  in  such  a  way  that 
the  receiver  loses  sensitivity  on  the 
desired  channel  and  the  home  base 
station  is  not  received.  Two  or  more 
strong  opposing  base  station  signals 
of  proper  frequency  relationship  can 
mix  in  the  front  end  of  the  receiver  to 
produce  a  product  which  is  exactly 
on  the  frequency  of  the  desired  sig¬ 
nal.  This  latter  phenomenon,  known 
as  intermodulation,  is  a  nuisance,  not 
only  in  military  operations  but  it  is  a 
very  great  nuisance  in  industrial, 
transportation,  and  safety  service  ra¬ 


lllusfrated  are  three  of  the 
new  transistorized  Motorola 
Handie-Talkie  portable  radio¬ 
phones.  From  left  to  right  are: 
the  lightweight,  maximum  port¬ 
ability  version  including  hand¬ 
set-type  microphone  and  stand¬ 
ard  dry  battery  power  pack; 
the  speaker  and  microphone 
/ersion  with  extra-duty  battery 
power  pack  or  rechargeable 
nickel-cadmium  wet  cell-6/ 1 2 
volt  power  pack,  and  the  high- 
powered  pack  version  with  re¬ 
chargeable  nickel-cadmium  wet 
cell  power  pack  or  extra-duty 
dry  battery  power  pack. 
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IMMACULATE  CLEANUNESS  IN  MANUFACTURE  ASSURES 
REUABIUTY  OF  G-E  5-STAR  SUBMINIATURE  TUBES! 


Reliability  and  long  life  of  electronic  tubes  increase  as 
dirt  and  dust  are  excluded  during  manufacture.  The 
tube  industry’s  highest  standards  of  cleanliness  guard 
General  Electric  5-Star  subminiatures  from  particles  that 
might  cause  short  circuits  or  contaminate  the  vacuum. 

For  example,  the  tube  envelopes,  or  bulbs,  are  washed 
three  consecutive  times — each  time  in  different  water,  at 
boiling  temperature,  and  for  a  full  five  minutes. 

Throughout  the  cleaning  process,  the  bulbs  are  regularly 
turned  for  better  flushing  action.  After  the  third  and  last 
wash,  they  are  carefully  oven-dried. 

Free  of  any  dirt  or  grease  particles,  the  bulbs  are  deliv¬ 
ered  to  5-Star  assembly  specialists  in  covered  plastic 
trays.  Manufacture  of  the  tubes  is  carried  out  in  an  air- 
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conditioned  area  that  is  pressured  to  keep  out  dust,  with 
workers  and  inspectors  wearing  lint-free  Nylon  garments. 
Thus  the  completed  5-Star  subminiature  tubes  go  to  their 
final  extensive  factory  tests  with  cleanliness  and  reliable 
performance  sealed  in. 

Ask  for  G-E  5-Star  subminiature  tubes  in  new  military 
electronic  equipment!  They  give  far  greater  dependability. 
Install  them  as  replacements!  General  Electric  Company., 
Tube  Department.,  Schenectady  5,  New  York. 

Thfgress  Is  Our  Most  Important  Ptoduct 

GENERAL^  ELECTRIC 
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guarantee  a  normal  and  continuous 
life  for  the  assembly  for  a  period  in 
excess  of  ten  years  under  the  usual 
wide  range  of  conditions  encountered 
in  mobile  operation.  The  develop¬ 
ment  of  low  drain,  low  voltage  trans¬ 
istors  gives  promise  of  new  design 
configurations  duplicating  the  relia¬ 
bility  performance  of  the  passive 
module,  but  with  active  non-linear 
and  generating  components  in  the 


tional  ambient  for  components.  Be¬ 
cause  the  vacuum  tube  is  a  consum¬ 
able  unit  of  limited  life,  the  designs 
must  provide  an  open  structure.  The 
use  of  contact  sockets  and  open  con¬ 
struction  expose  the  entire  unit  to 
damage  from  shock,  moisture,  fungus, 
and  other  corrosive  influences.  The 
high  voltage  required  for  the  opera¬ 
tion  of  the  vacuum  tubes  challenges 
the  dielectric  strength  of  condensers 
and  insulators,  and  the  internal  short¬ 
ing  capability  of  the  tubes  contributes 
to  additional  component  failures  un¬ 
der  the  usual  high  voltage  and  high 
current  operating  conditions  of  the 
device.  With  the  improvement  of 
semiconductor  devices,  it  becomes 
possible  to  design  for  voltages  as  low 
as  a  fraction  of  a  volt  or  as  high  as 
forty  of  fifty  volts,  and  for  currents, 
in  low-level  devices,  from  a  few 
microamps  to  a  few  milliamperes. 
Except  for  power  transistors,  the  heat¬ 
generating  characteristics  of  this  new 
component  are  negligible,  and  the 
operational  life  will  be  comparable 
ultimately  to  the  usual  life  of  quality 
resistor  and  condenser  components. 
With  this  reduction  in  voltage,  cur¬ 
rent,  and  heat  generation,  and  with 
the  substantial  reduction  in  shock 
susceptibility,  we  now  find  it  possible 
to  design  sealed  active  modules  which 
wiH  have  the  life  characteristJps  of 
the  modules  designed  with  passive 
networks. 


In  the  development  of  mobile  and 
portable  equipment,  one  component 
more  than  any  other  has  determined 
the  general  structural  pattern.  The 
size,  weight,  reliability,  and  main¬ 
tenance  characteristics  have  been 
fixed  to  a  large  extent  by  this  es¬ 
sential  part.  This  component  is  the 
vacuum  tube.  With  the  progress 
made  in  the  transistor  art,  it  is  ap¬ 
parent  to  all  students  of  the  subject 


Shown  above:  Motorola  "Power  Voice"  mo¬ 
bile  speaker  has  a  built-in  transistor  am¬ 
plifier  which  provides  up  to  10  watts  audio 
output  when  fed  by  the  usual  mobile  com¬ 
munications  receiver  with  1.5  to  2  watts 
audio  output. 


Pictured  above:  Mobile  two-way  radio  unit 
for  experimental  operation  in  the  890-960 
me.  band  uses  new  long-life  type  ML2C39M 
transmitter  output  tube.  The  unit  is  used 
in  a  new  operation  in  this  part  of  the 
spectum. 


that  all  military  equipment,  and  par¬ 
ticularly  mobile  and  portable  equip¬ 
ment,  is  moving  toward  design 
changes  which  are  so  substantial  that 
they  may  be  described  as  revolu¬ 
tionary  or  radical.  Heat,  voltage, 
current,  and  moisture  are  enemies  of 
all  components,  and  the  necessary  use 
of  the  vacuum  tube  specified  con¬ 
struction  which  has  favored  and  sup¬ 
ported  these  enemies  to  reliability. 

In  receivers,  the  vacuum  tube  with 
its  built-in  furnace  is  responsible  for 
the  high  temperatures  which  have 
become  accepted  as  the  normal  opera¬ 


module.  The  progress  made  to  date 
is  most  promising. 

The  trends  in  future  design  of 
portable  and  mobile  equipment  can 
be  summarized  as  follows: 

Electrical  and  physical  design  trends: 

( 1 )  Smaller  size  and  lighter 
weight. 

(2)  Functional  active  and  passive 
modular  sealed  unit  construction. 

(3)  Effective  use  of  transistors 
and  other  semiconductor  devices. 

(4)  The  elimination  of  vibrators 


Future  Design  Trends 

It  might  be  pointed  out  that,  in 
both  military  ^equipment  and  com¬ 
mercial  equipment,  it  has  been  dem¬ 
onstrated  that  it  is  possible  to  seal 
complex  precision-selectivity  networks 
employing  as  many  as  sixteen  tuned 
circuits  with  the  associated  condens¬ 
ers,  resistors,  and  coils,  and  to 


Special  Anniversary  Announcement 

^^May  I  govern  my  passions  with  absolute  sway,  and  grow  wiser  and  better  by  changing  my  way/* 

Next  month  SIGNAL  will  discontinue  its  present  method  of  publishing  the  monthly  News  Letter, 
Starting  on  October  fifteen  and  continuing  monthly  thereafter,  the  News  Letter  will  appear  as  a  mag¬ 
azine  type  of  publication  except  on  those  dates  when  the  regular  issue  of  SIGNAL  appears.  On  these 
dates  the  News  Letter  will  appear  as  a  separate  section  of  the  magazine.  This  change  will  provide  a 
timely  and  interesting  presentation  of  quick,  easy-to-read  material  from  Industry,  Government,  and 
Military  sources. 
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and  motor  generators  through  the 
use  of  transistor-oscillator-rectifier 
‘‘D.  C.  transformers.” 

(5)  The  use  of  crystal  savers  in 
conjunction  with  switching  mech¬ 
anisms  which  will  provide  fast  and 
easy  channel  changes. 

(6)  The  use  of  standardized  plated 
circuit  modules  with  substitute 
modules  for  changing  frequency 
bands. 

(7)  The  use  of  electromechanical 
.  filters  for  I.  F.  selectivity  to  replace 
electrical  filters. 

(8)  Single  conversion  receivers  in 
the  VHF  bands  using  electro¬ 
mechanical  I.  F.  filters. 

Performance  improvement  trends: 

(1)  Constant  improvement  in 
both  r.  f.  and  I.  F.  selectivity. 

(2)  Continuing  improvement  in 
crystal  stability  in  terms  of  both 
rapid  environmental  changes  and 
long-time  aging. 

(3)  Reduction  of  undesired  trans¬ 
mitter  radiations,  including  modu¬ 
lation  splatter  to  more  than  100  db. 
down. 

(4)  Development  of  transistor 
circuitry  designed  primarily  for 
reliability  and  including,  in  some 
particular  cases,  redundant  cir¬ 
cuitry  where  extraordinary  relia¬ 
bility  is  required. 

(5)  The  development  of  both  se¬ 
lective  squelch  and  selective  sig¬ 
naling  for  reduction  of  nuisance 
interference  and  improvement  in 

:  circuit  privacy. 

(6)  Continued  improvement  in 
receiver  performance  in  the  pres¬ 
ence  of  impulse  noise. 


Systems  design  trends: 

(1)  Continued  exploration  of 
forms-  of  modulation  other  than 
AM  and  FM,  in  an  effort  to  in¬ 
crease  the  efficiency  of  spectrum 
occupancy. 

(2)  The  investigation  of  the  so- 
called  “coordinated  systems”  with 
the  objective  of  increasing  channel 
loading. 

(3)  Adjacent  area  co-channel  op¬ 
eration  made  effective  with  tone 
selective  squelch. 

(4)  Development  of  unattended 
repeaters  powered  by  wind  or  solar 
battery  power. 

(5)  More  general  employment  of 
obstacle  gain  and  forward-scatter 
in  point-to-point  circuits. 

(6)  Use  of  vertical  directivity 
VHF  antennas  to  reduce  close-in 
signal  level  to  avoid  intermodula¬ 
tion  and  desensitizing. 

Future  Frequency  Trends 

Trends  in  the  development  of  new 
frequencies  for  mobile  use: 

( 1 )  The  perfection  of  the  so-called 
“split  channel  operation”  in  both 
the  25-50  me.  and  the  150-174  me. 
regions.  This  will  entail  the  ad¬ 
jacent  area  operation  on  adjacent 
channels,  with  no  more  than  15  or 
20  kc.  separation. 

(2)  The  improvement  in  the  de¬ 

sign  and  operating  characteristics 
of  the  so-called  “450  me.  mobile 
bands”  and  the  exploration  and 
practical  application  of  mobile 
communications  in  the  900  me. 
region.  * 

The  summary  of  trends  has  been 


Pictured  above  is  a  plastic-sealed  IP  filter 
used  in  Radio  Set  AN/GRC-IO.  It  contains 
ten  tuned  circuits. 


Shown  above:  D  C  Transformer.  A  Nickel- 
cadmium  wet  cell — 6/12  volt  power  pack 
for  portable  radiophone  provides  8  hours  of 
normal  transmitter  and  receiver  usage,  and 
also  enables  operation  from  6  or  12  volt 
vehicle  battery  while  being  trickle  charged. 
Nickel-cadmium  battery  is  permanently 
sealed,  requires  no  refilling,  and  shows  no 
degradation  with  repeating  charging. 

limited  to  the  potentially  rewarding 
areas  of  research  and  development 
which  are  clearly  defined  by  progress 
in  the  mobile  art.  The  more  esoteric 
proposals  are  left  to  the  unrestrained 
imaginations  of  the  intellectuals  who 
are  not  responsible  for  the  job  of 
making  equipment  work. 


The  Armed  Forces  Communications  and  Electronics  Association,  together  with  its  maga¬ 
zine,  SIGNAL,  fills  a  definite  and  vital  need.  This  is  evidenced  by  its  continued  growth 
and  expansion  since  its  founding. 

On  signal’s  10th  anniversary.  Marine  Corps  Gazette  extends  its  sincere  and  warm  con¬ 
gratulations.  May  the  AFCEA  and  SIGNAL  continue  to  grow  and  prosper  in  the  years 
ahead. 


le.  2).  sj. 


in  on 


Brigadier  General,  U.  S.  Marine  Corps 
Editor-in-Chief,  Marine  Corps  Gazette 
Marine  Corps  Association 
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A  friend  in  need . . . 


A  bomber  pilot,  homing  on  a  tanker  when  his 
fuel  is  low,  might  well  thank,  not  his  lucky  stars, 
but  his  AN / APN  69  ...  a  radio  beacon  built  by 
Stromberg-Carlson. 

To  perform  its  military  mission,  guiding  fuel- 
hungry  aircraft  to  airborne  tankers,  reliability 
in  all  kinds  of  weather,  in  darkness  as  in  day¬ 
light,  is  imF>erative. 


Our  company  has  been  privileged  to  manu¬ 
facture  this  radio  beacon,  both  as  a  sub-con¬ 
tractor  and  as  a  prime  supplier.  This  is  a  far  cry 
from  our  founders*  1894  magneto  telephone,  but 
it  is  evidence  that  our  skills  have  grown  with 
the  world’s  needs. 

P.S.  Engineers . . .  excellent  career  opportunities 
in  electronics,  telecommunications.  Write  now. 


STROMBERG-CARLSON  COMPANY 

A  DIVISION  OF  GENERAL  OVNAMICS  CORPORATION 
General  Offices  and  Factories  at  Rochester,  N.  Y.— West  Coast  plants  at  San  Diego  and  Los  Angeles,  Calif. 
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Television’s  Expanding 

Service  to  the  IVation 


by  Dr,  Elmer  W.  Engstrom 


Right:  For  television^  the  real  scientific  break¬ 
through  began  with  the  iconoscope^  shewn 
here.  Invented  and  developed  by  Dr,  V,  K, 
Zworykin^  this  was  the  first  practical  all-elec¬ 
tronic  camera. 


Introduction  of  compatible  color 
television,  pioneered  and  developed 
by  the^  Radio  Corporation  of  America, 
is  even  now  translating  the  earlier 
wonder  of  transmitted  sight  into 
vivid,  life-like  views  of  things  as  we 
normally  see  them.  Now  in  an  era  of 
major  expansion,  color  television 
commands  increasing  ^  public  atten¬ 
tion,  and  its  effectiveness  assures  its 
future  growth  in  many  non-broadcast 
fields  as  well. 


In  the  relatively  brief  span  of 
ten  years,  television  has  grown  from 
an  infant  prodigy  of  electronics  into 
one  of  America’s  most  eminent  arts 
and  industries.  This  tremendous  ad¬ 
vance,  the  result  of  over  a  quarter  of 
a  century  of  painstaking  research  and 
development,  is  fitting  tribute  to  the 
pioneering  scientists  who.  made  the 
dream  of  extending  human  sight  a 
reality. 

Today,  television  ‘  receivers  provide 
nearly  forty  million  American  homes 
with  daily  programs  of  news,  enter¬ 
tainment  and  education.  Beyond  this, 
electronic  “eyes”  are  opening  a 
wealth  of  opportunities  for  benefit  to 
industry,  medicine,  and  the  entire 
science  of  military  communications. 


tron  tubes  for  amplifiers  provided  a 
spurt  in  development  during  the  early 
1920’s.  For  television,  however,  the 
real  scientific  breakthrough  came 
with  Dr.  Zworykin’s  invention  and 
development  of  the  iconoscope  as  an 
all-electronic  camera  tube  and  the  re¬ 
finement  of  the  cathode-ray  tube  for 
picture  reproduction. 

There  followed  almost  a  decade  of 
painstaking  research  and  development 
of  apparatus  together  with  controlled 
experimentation  to  develop  an  under¬ 
standing  of  the  transmission  and  re¬ 
ception  of  radio  signals  for  television. 
Each  advance  in  apparatus  and  trans¬ 
mission  was  subjected  to  intensive 
and  extensive  testing  in  the  field,  try¬ 
ing  the  system  under  the  conditions 
of  service  and  use.  To  all  of  this, 
many  research  scientists  and  engi¬ 
neers  made  contributions. 

Television  was  first  introduced  as  a 
service  to  tbe  American  public  in 
1939  by  RCA  and  the  National 
Broadcasting  Company.  On  that  his¬ 
toric  occasion  Brig.  Gen.  David  Sar- 
noff,  now  Chairman  of  the  Board  of 
RCA,  declared:  “And  now  we  add 
radio  sight  to  sound.  It  is  with  a 
feeling  of  humbleness  that  I  come  to 


Early  Research 

Progress  of  television  —  in  black- 
and-white  and  color — covers  a  long 
period  of  patient  and  skillful  research 
and  development.  Research  require¬ 
ments  alone,  in  the  beginning  and  for 
more  than  three  decades,  were  so 
enormous  that  only  those  imbued 
with  an  intense  pioneering  spirit 
continued  to  pursue  the  complex  and 
challenging  art. 

Early  workers  in  television  were 
extremely  limited  as  to  picture  defini¬ 
tion  because  of  the  wide  frequency 
band  requirements.  The  advent  of 
sensitive  photocells  and  effective  elec¬ 


The  Author 

Dr.  Engstrom, 
senior  vice  -  presi¬ 
dent,  Radio  Corp. 
of  America,  is  re¬ 
sponsible  today 
for  a  wide  range 
of  RCA’s  research, 
engineering  and 
manufacturing  ac¬ 
tivities. 
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this  moment  of  announcing  the  birth 
in  this  country  of  a  new  art  so  im¬ 
portant  in  its  implications  that  it  is 
bound  to  affect  all  society.  It  is  an 
art  which  shines  like  a  torch  of  hope 
in  a  troubled  world.  It  is  a  creative 
force  which  we  must  learn  to  utilize 
for  the  benefit  of  all  mankind.” 

Growth  and  Development 

In  1940,  television  soared  into  the 
air  to  give  the  groundling  viewer  his 
first  aerial  look  at  a  great  city  in  his¬ 
tory’s  first  public  demonstration  of 
telecasting  from  an  airplane.  In  this 
demonstration,  RCA  transmitted  from 
an  aircraft  flying  over  New  York,  a 
television  picture  of  the  city  which 
was  rebroadcast  by  NBC.  This  first 
airborne  TV  experiment  was  followed 
by  extensive  Army  and  Navy  pro¬ 
grams  by  RCA  during  World  War  II 
resulting  in  the  use  of  television  as  a 
medium  for  the  guidance  of  early  air¬ 
borne  missiles  as  well  as  for  recon¬ 
naissance  purposes. 

By  the  war’s  end  in  1945,  the  tech-, 
nological  advances  achieved  in  war¬ 
time  gave  fresh  impetus  to  the  tele¬ 
vision  scientists  and  engineers.  Tech¬ 
niques  and  equipment  devised  or  im¬ 


proved  under  the  pressure  of  war 
were  turned  to  the  development  of  a 
nation-wide  television  service. 

The  full  extent  of  television’s  phe¬ 
nomenal  growth  can  best  be  brought 
into  perspective  by  the  situation  ten 
years  ago.  In  that  year  of  1946,  as 
RCA  introduced  the  first  post-war 
television  receivers,  there  were  fewer 
than  10,000  sets  in  the  country.  Tele¬ 
vision  broadcasting  was  conducted  on 
a  meager  few-hours-a-week  basis,  and 
there  were  but  six  licensed  television 
stations. 

In  five  years  television  sets  had 
passed  the  ten  million  mark,  and  by 
the  start  of  1956  this  number  had 
been  increased  four-fold.  From  the 
handful  of  TV  stations  on  the  air  at 
the  start  of  the  post-war  expansion, 
the  number  has  risen  to  nearly  500, 
covering  the  major  markets  in  the 
Nation  with  regularly  scheduled  net¬ 
work  and  local  programs.  Television 
set  manufacturers  have  increased 
correspondingly  from  the  few  pio¬ 
neers  in  the  beginning. 

Television’s  vigorous  emergence  as 
a  public  service  has  been  accom¬ 
panied  by  an  accelerated  study  of  pos¬ 


sible  applications  in  other  areas 
where  extended  sight  can  prove  bene¬ 
ficial.  RCA,  with  more  than  20  years 
of  experience  in  developing  and  test¬ 
ing  television  equipment  for  the 
Armed  Forces,  recognizes  that  many 
segments  of  industry  and  a  wide 
range  of  military  functions  have  need 
for  electronic  “eyes.” 

Closed-circuit  television  systems, 
together  with  smaller,  more  compact 
cameras,  have  become  realities  for  in¬ 
dustrial  and  military  use.  Sharper 
vision  has  been  obtained  with  revolu¬ 
tionary  new  pickup  tubes.  Complete 
television  systems  have  been  devel¬ 
oped  to  meet  the  most  exacting  com¬ 
mercial  and  combat  needs. 

Use  in  Remote  Viewing 

As  an  aid  to  industry,  television 
“eyes”  are  providing  an  inexpensive 
means  for  remote  viewing  of  proc¬ 
esses,  locations,  and  operations  where 
direct  observation  is  too  dangerous, 
too  hot,  too  cold,  too  inconvenient, 
too  confining,  or  too  costly.  Pictures 
can  be  picked  up  by  a  small,  light¬ 
weight  camera  and  transmitted  by  a 

{Continued  on  page  65) 
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Above:  Television  was  first  introduced  as  a  service  to  the  American  public  in  1939  with  a  telecast  by  BriQ.  ©en.  David  SarnofF,  now  chair¬ 
man  of  the  board,  Radio  Corporation  of  America,  from  the  World's  Fair  Grounds  in  New  York. 
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ttUDlUM  STfiEl  CORPORATtON 

Plant:  MorengOf  Illinois 
.  BO*  Fifth  Ava.-  - 


We  can  handle 


ANY  requirements  you  have 


The  group  of  magnets  illustrated  above  are  indicative  of  the  great  scope 
of  Arnold  production  in  this  field.  We  can  supply  these  permanent 
magnets  in  any  size  or  shape  you  may  need;  in  weights  ranging  from  a 
few  ounces  to  7  5  pounds  or  more;  and  with  die-cast  or  sand-cast  alumi¬ 
num  jackets,  Celastic  covers,  etc.,  as  required.  Complete  assemblies  may 
be  supplied  with  Permendur,  steel  or  aluminum  bases,  inserts  and  keepers 
as  specified — magnetized  and  stabilized  as  desired.  •  Let  us  handle  your 
magnetron,  traveling  wave  tube  and  wave  guide  permanent  magnet 
requirements,  or  any  other  magnetic  material  specification  you  may  have. 
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'k  Mode  to  your  specifications 

k  Any  size,  shape  or  coating 
required 

k  Send  us  your  drawing  for 
quotation 

Write  for  your  copy  of 
Bulletin  GC-106B 

"ARNOLD  MAGNETIC  MATERIALS” 

32  pages  of  general  data  on  all 
Arnold  products:  cast  and  sin> 
tered  Alnico  magnets;  tape  wound 
cores;  Silectron  C  and  £  cores; 
bobbin  cores;  Mo-Permalloy  pow¬ 
der  cores;  iron  powder  cores;  spe¬ 
cial  magnetic  materials,  etc. 

ADDRESS  DEPT.  S-69 
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single  cable  to  the  control  unit  and 
receiver  monitor  which  may  be  lo¬ 
cated  at  a  distance.  By  using  more 
than  one  camera,  a  single  observer 
may  watch  a  number  of  widely  sep¬ 
arated  points  and  through  the  use  of 
multiple  receivers,  observers  at  differ¬ 
ent  locations  can  all  view  the  same 
scene  simultaneously.  Close-ups  of 
experiments,  demonstrations  and  mi¬ 
croscopic  studies  can  be  enlarged  and 
projected  for  more  convenient  and 
comprehensive  viewing  by  large 
groups. 

industrial  and  Military  Uses 

In  the  development  of  industrial 
television,  engineers  and  users  of 
electronic  “eyes”  are  discovering  al¬ 
most  every  day  new  applications  for 
this  valuable  extension  of  human 
sight.  Among  the  numerous  applica¬ 
tions  are  those  by  commerce  and 
hanking,  industrial  control  and  test¬ 
ing,  surgical  operations  and  medical 
training,  security  and  law  enforce¬ 
ment,  and  such  widely  diversified  uses 
as  fire  control,  forest  conservation, 
rescue  work,  nuclear  research,  and 
traffic  control. 

At  the  same  time,  important  ad¬ 
vances  are  being  made  in  the  develop¬ 
ment  of  television  for  military  appli¬ 
cations. 

Two  years  ago  this  summer,  at 
Fort  George  G.  Meade,  Maryland,  the 
first  full  scale  public  demonstration 
of  combat  television  was  presented  by 
the  Signal  Corps  and  RCA.  Before 
the  display  ended,  it  was  evident  that 
the  military  and  electronic  sciences 
had  once  again  brought  from  the 
need-and-idea  stage  to  fruition  a  de¬ 
velopment  of  potential  value  to  na¬ 
tional  security. 

From  hand-carried,  jeep-conveyed, 
and  airborne  television  cameras,  de¬ 
tails  of  the  rapidly  developing  mock 
military  maneuver  were  transmitted 
to  a  receiver-equipped  command  post. 
Watching  through  the  eyes  of  tele¬ 
vision,  the  commander  was  able  to  see 
and  control  the  battle  situation, 
quickly,  comprehensively,  as  action 
and  crisis  developed.  In  addition,  the 
use  of  standard  color  television  equip¬ 
ment  in  one  phase  of  the  exercise  em¬ 
phasized  the  potential  value  to  the 
field  commander  of  color  transmis¬ 
sion  as  an  even  more  effective  tool 
for  identification  and  terrain  study. 


The  combat  exercise  demonstrated 
in  a  highly  realistic  setting  the  tac¬ 
tical  uses  that  are  within  the  capa¬ 
bilities  of  today’s  experimental  battle¬ 
field  television  equipment.  These  uses, 
explored  by  the  Signal  Corps  over  the 
past  years  during  its  development  of 
training  techniques  and  equipment, 
include  the  following: 

(1)  Location,  evaluation,  and  des¬ 
ignation  of  artillery  targets. 

(2)  Adjustment  and  control  of  ar¬ 
tillery  fire. 

(3)  Transmission  of  data  from  the 
combat  area  to  headquarters. 

(4)  Reconnaissance  of  enemy-held 
territory  to  detect  supply 
points,  assembly  areas,  and 
movement  of  forces. 

(5)  Intelligence  reporting,  such 
as  examination  of  captured 
personnel  and  equipment. 

(6)  Briefing  of  tactical  command¬ 
ers  before  an  action  by  show¬ 
ing  terrain,  routes  of  ap¬ 
proach,  and  enemy  positions. 

(7)  Observation  and  control  of 
amphibious  landings,  river 
crossings,  and  assaults,  as  well 
as  the  movement  behind  the 
lines  of  friendly  troops  and 
supplies. 

Portable  TV  Station 

This  Ft.  Meade  demonstration  is 
one  of  several  developments  in  mili¬ 
tary  television.  Early  this  year,  the 
Signal  Corps  revealed  that  RCA  had 
developed  aitd  built  to  its  specifica¬ 
tions  a  truly  portable  television  sta¬ 
tion  which  ‘will  enable  a  soldier  to 
scout  battle  action  and  enemy  move¬ 
ments  and  transmit  the  information 
directly  to  television  receivers  in  a 
remote  command  post. 

Called  the  man-pack  television 
system,  this  recent  development  in¬ 
volves  a  hand-held,  eight-pound  TV 
camera  and  a  back-carried,  47-pound 
TV  transmitter  with  a  built-in  power 
supply.  The  equipment  enables  a 
scout  to  televise  scenes  for  transmis¬ 
sion  to  receiving  or  re-transmitting 
points  from  one-half  to  one  mile 
away. 

Even  more  advanced  equipment  of 
this  type  may  be  put  to  military  use 
in  the  near  future.  Only  a  month 
ago,  a  highly  portable  transistorized 
camera  and  transmitter  was  shown  by 
RCA  Laboratories  and  was  put  into 


use  by  the  National  Broadcasting 
Company  in  news  coverage  of  the  na¬ 
tional  political  conventions.  The  de¬ 
velopment  unit  comprises  a  four- 
pound  camera  equipped  with  a  de¬ 
tachable  electronic  view-finder,  and  a 
15-pound  back-pack  transmitter  with 
a  range  of  approximately  one  mile. 
The  camera  employs  a  new,  and  as 
yet  experimental,  RCA-developed  %- 
inch  Vidicon  tube  of  good  sensitivity 
and  performance. 

Light  Intensifiers 

Of  considerable  promise,  too,  to 
more  flexible  and  effective  military 
television  is  a  developmental  “wide¬ 
spaced”  image  orthicon  tube,  or  tele¬ 
vision  camera  tube,  demonstrated  by 
RCA  in  May  of  this  year.  This  tube 
can  be  used  for  televising  scenes  and 
objects  under  light  conditions  as  low 
as  those  of  a  moderately  cloudy  or 
moonlit  night.  This  developmental 
tube  gives  promise  of  numerous  mili¬ 
tary  applications  and  is  being  used 
experimentally  by  the  Services. 

Recently,  also,  public  announce¬ 
ment  was  made  of  the  “Cat  Eye’^  elec¬ 
tronic  light-intensifier,  resulting  from 
research  by  RCA  in  conjunction  with 
the  U.  S.  Air  Force.  This  device  is 
capable  of  viewing  objects  in  almost 
total  darkness  to  produce  clearly  de¬ 
fined  television  pictures.  In  fact,  the 
Air  Force  has  announced  that  the 
“Cat  ’Eye”  enables  airmen  to  see  in 


No  longer  than  a  king-size  cigarette  is  this 
RCA-developed  experimental  lA-inch  Vidi¬ 
con  pick  up  tube.  Featuring  good  sensitivity 
and  performance,  it  is  used  in  the  new 
transistorized  portable  television  camera. 
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the  dark  with  almost  daylight  clarity, 
and  that  it  is  expected  to  become  a 
valuable  aid  to  the  Air  Force  as  a 
reconnaissance  device. 

Hospital  Use  of  Color  TV 

In  a  large  sense,  “military  tele¬ 
vision”  is  too  narrow  a  term  to  de¬ 
scribe  television’s  contributions  to  the 
military  services,  since  it  implies 
only  battlefield  use.  Television  serves 
the  Armed  Forces  and  the  Govern¬ 
ment  in  many  non-combat  functions 
as  well. 

The  Nation’s  first  installation  of 
compatible  color  television  for  hos¬ 
pital  use  is  being  made  by  RCA  to 
serve  three  Government  medical  ac¬ 
tivities  located  at  the  Walter  Reed 
Army  Medical  Center,  Washington, 
D.  C.,  and  will  be  in  operation  before 
the  end  of  the  year.  Representing  the 


largest  compatible  color  television 
system  so  far  developed  for  non¬ 
entertainment  applications,  this  com¬ 
prehensive  installation  will  provide 
three  complete  color  television  studios 
for  use  by  the  Armed  Forces  Institute 
of  Pathology,  the  Walter  Reed  Army 
Hospital,  and  the  Army  Medical  Serv¬ 
ice  Graduate  School.  The  system 
will  be  utilized  for  research,  training, 
and  consultation  purposes  and,  ulti¬ 
mately,  will  be  expanded  to  connect 
other  Government  hospitals  and  med¬ 
ical  installations  into  a  medical  net¬ 
work  for  exchange  of  information 
and  services. 

TV  in  Medical  Teaching 

The  AFIP  is  the  central  laboratory 
for  the  U.  S.  Army,  Navy,  and  Air 
Force,  as  well  as  other  Government 
agencies.  It  also  instructs  military 


plan  note  . . . 

1957  AFCEA  Convention  &  Exhibits 

Washington,  D.  C. 

(Could  you  name  a  better  place  for  such  an  event?) 

May  20, 21  and  22 

(That's  Monday,  Tuesday  and  Wednesday) 

Sessions 

(Top-level  coverage  of  Government-Industry  relations) 

Exhibits 

(In  the  same  building  as  all  sessions) 

Attendance 

(To  top  Boston's  record-breaking  registration  in  1956) 

Exhibits 

(Newest  of  the  new — by  special  arrangement) 

Lnncheons  and  Receptions 

(Beal  get-togethers  for  all  members) 

11th  Annual  AFCEA  Banquet 

(We'll  try  to  match  1956  speaker  Donald  A,  Quarles) 

Tours 

(The  best  this  key  location  offers) 

Watch  SIGNAL  for  further  information 
or  write: 

1957  Convention  Department 
Armed  Forces  Communications 
&  Electronics  Association 
1624  Eye  Street,  N.W. 

Washington  6,  D.  C. 
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personnel  in  pathological  procedures 
and  provides  a  nation-wide  consulta¬ 
tion  service  for  military  and  civilian 
pathologists.  It  will  use  its  color  TV 
system  to  further  research,  teaching, 
and  consultation  services,  while  the 
color  system  at  Walter  Reed  Hospital 
will  be  utilized  primarily  for  teaching 
and  the  demonstration  of  surgical 
practices. 

The  Army  Medical  Service  Grad¬ 
uate  School  provides  military  medi¬ 
cal  personnel  with  instructions  in 
latest  medical,  dental,  and  veterinary 
techniques.  There,  the  color  system 
will  provide  camera  pickups  in  oper¬ 
ating  rooms  and  classrooms,  and  will 
permit  projection  of  demonstrations 
from  central  locations  to  various 
classrooms. 

Closed  Circuit  at  IS  AC  A  Lab 

Another  application  of  potential 
military  significance  is  the  installa¬ 
tion  of  an  RCA  closed-circuit  TV 
system  at  the  Lewis  Flight  Propulsion 
Laboratory  of  the  National  Advisory 
Committee  for  Aeronautics,  which  is 
devoted  to  advanced  research  on 
aviation  equipment  and  flight  tech¬ 
niques.  At  the  NACA  laboratory, 
closed-circuit  television  enables  engi¬ 
neers  to  observe,  remotely,  the  per¬ 
formance  of  aircraft  models  and  en¬ 
gines  in  wind-tunnel  tests. 

Off  the  coast  of  Florida,  closed- 
circuit  television  equipment  permits 
the  U.  S.  Fish  and  Wildlife  Service, 
Department  of  the  Interior,  to  ob¬ 
serve  and  test  the  performance  of 
experimental  fishery  methods  and 
equipment  under  actual  oceanic  con¬ 
ditions.  This  application  clearly 
demonstrates  television’s  facility  for 
working  under  water,  and  its  poten¬ 
tial  as  an  aid  in  salvage  and  repair 
operations,  and,  possibly,  in  naval 
underwater  operations. 

Classroom  Television 

At  the  I  .  S.  Naval  Academy  at 
Annapolis,  television  for  educational 
purposes  has  been  installed  to  aid  in 
the  instruction  of  midshipmen.  In 
19  ele<  trical  engint*ering  department 
classrooms  at  the  Academy,  television 
receivers  serve  as  a  supplementary 
means  of  instruction.  I  be  chief  vir¬ 
tue  of  educational  television,  accord¬ 
ing  to  the  Academy,  is  that  one  in- 
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Above:  Color  Television  cameras  of  fhe  type 
shown  here  suspended  over  an  operating 
table  form  a  part  of  the  closed-circuit  color 
system  being  installed  by  RCA  at  the  Wal¬ 
ter  Reed  Army  Medical  Center. 


Left:  An  example  of  the  versatility  of  closed- 
circuit  television  is  this  installation  at 
NACA's  Lewis  Flight  Propulsion  Laboratory 
to  permit  remote  observation  of  model  air¬ 
craft  and  engines  in  a  wind  tunnel. 


structor  can  lecture  simultaneously  in 
scattered  classrooms,  and  midship¬ 
men  can  view  demonstration  of  ob¬ 
jects  which  cannot  otherwise  be 
studied  satisfactorily  because  of  loca¬ 
tion  or  size. 

At  Limestone,  Maine,  and  nine 
other  out-of-the-way  bases,  the  U.  S. 
Air  Force  has  installed  low-power 
television  transmitting  stations  to 
provide  entertainment  for  base  per¬ 
sonnel  and  families. 

In  these,  and  many  other  ways, 
television  is  aiding  the  Armed 
Forces. 

Military  television  today  is  demon¬ 
strating  graphically  its  ability  to 
serve  the  Armed  Forces  in  the  air,  on 
the  sea,  on  the  battlefield,  in  hospi¬ 
tals,  and  in  educational  and  training 
centers.  However,  its  capabilities  for 
service  hardly  have  been  tapped.  Mili¬ 


tary  television,  like  most  electronic 
developments,  is  ever  changing  and 
expanding. 

In  the  immediate  future  military 
television  for  both  combat  and  serv¬ 
ice  applications  can  be  expected  to 
take  on  new  shapes  and  dimensions, 
to  utilize  the  latest  advances  in  elec¬ 
tronic  science,  and  to  extend  its  fields 
of  application,  compactness,  and 
portability. 

Prospects  for  Tomorrow 

The  military  outlook  for  tomorrow 
must  include  color  television  cameras 
and  transmitters  sufficiently  small  and 
compact  to  be  carried  into  combat  by 
a  single  soldier-scout,  to  be  taken 
aloft  by  plane  or  helicopter,  and  to 
be  located  unobtrusively  for  remote 
operation  and  observation  on  the  bat¬ 


tlefield.  Transistors  and  other  minia¬ 
turized  electronic  components  will 
play  important  roles  in  reducing  mili¬ 
tary  TV  equipment  in  size  and  weight 
for  greater  mobility  and  transporta¬ 
bility  in  the  air  and  on  the  ground. 

Modern  military  forces  eventually 
will  depend  to  a  great  extent  on 
countless  electronic  “eyes”  of  tele¬ 
vision  that  see  by  night  and  day,  with 
realism  and  detail. 

Television  for  industrial  and  medi¬ 
cal  uses  is  destined  for  major  growth 
and  ever  greater  versatility  in  its  ap¬ 
plications.  And  color  television — as 
the  newest  mass  communication  me¬ 
dium — will  be  extended  rapidly  across 
this  nafion  and  eventually  across  the 
seas  for  service  to  people  in  many 
lands. 


The  Armed  Forces  Chemical  Association  learns  with  much  interest  and  pleasure  of  the 
attainment  by  the  Armed  Forces  Communications  and  Electronics  Association  of  its  10th 
anniversary  and  extends  to  that  Association  its  sincere  congratulations. 

My  best  wishes  for  your  continued  progress  and  achievement  for  national  defense. 


^ienn 


Sincerely, 


President 

Armed  Forces  Chemical  Association 
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TYPICAL  OPERATION 
(RF  Oscillator  2500mc) 

D-C  Plate  Voltage  900v 

D-C  Grid  Voltage  -22v 

0-C  Plate  Current  90ma 

D-C  Grid  Current  27ma 

Useful  Power  Output  15w 


Unilaterally  interchangeable  with  the  2C39A, 
but  designed  with  outstanding  extras,  Eimac’s  ceramic- 
and-metal  2C39B  has  proved  its  advantages  in  such  UHF 
applications  as  missiles,  air  navigational  systems  and 
communications  systems. 

Because  of  its  unique  design  and  ceramic-metal 
construction,  this  air-cooled,  planar-type,  100  watt  triode 
has  an  envelope  temperature  rating  of  250°C, 
ceramic  replaces  glass.  And  the  copper  anode  is  fitted 
terminal  surfaces  are  silver  plated.  Sturdy,  low-loss 
ceramic  replaces  glass.  And  copper  anode  is  fitted 
with  lightweight  fins  for  forced  air  cooling. 

Used  in  systems  up  to  3000mc,  the  2C39B  has  all 
the  virtues  of  the  2C39A  plus  a  longer  life,  more  useful 
power  output,  and  a  greater  immunity  to  damage  by 
thermal  and  physical  shock. 


For  additional  information, 
contact  our  Application 
Engineering  Department. 


EITEL- MCCULLOUGH,  INC. 

SAN  BRUNO.  CALIFORNIA 

The  World's  Largest  Manufacturer  of  Transmitting  Tubes 


lOth  oAnntyersary  SIGNAL,  SEPTEMBER-OCTOBER,  1956 


UMI 


THE  ARMY 

Signal  Supply  System 

by  Brig.  Gen.  James  Dreyfus,  USA 


During  World  War  II  and  the  Korean  Conflict, 
the  primary  problems  of  supply  were  associated  with 
getting  the  goods  into  the  supply  system  and  distributed 
to  the  troops.  The  Nation’s  industrial  plants  and  the 
Army  Supply  System  combined  to  assure  that  desperately 
needed  equipment  was  available  where  and  when  it  was 
needed.  The  one  objective  was  to  get  goods  to  the  troops; 
any  inefficiency  involved  in  speeding  up  this  process  was 
worth  the  price.  The  Nation  still  expects  outstanding 
performance  from  the  Army  Supply  System,  but  the 
problems  of  today  require  the  kind  of  miracles  which 
mean  doing  more  with  less. 

The  element  of  cost  now  permeates  the  thinking  of 
supply  managers  at  all  levels.  But  the  application  of  cost 
to  management  decisions  is  not  an  easy  ‘one,  since  we 
must  reckon  with  the  unknown  future.  If  we  knew  that 
an  enemy  attack  was  imminent,  the  Nation  would  assume 
a  war  footing  to  gain  maximum  security  regardless  of 
cost.  But  if  this  present  climate  of  international  tensions 
goes  on  indefinitely,  or  better  still,  if  the  Nation  is  able 
to  deter  an  enemy  attack  so  that  war  never  takes  place, 
the  cost  of  maximum  security  would  seriously  strain  our 
economy.  Somewhere  a  compromise  must  be  reached  to 
maintain  a  strong  peacetime  Army  and  be  able  to  expand 
many-fold  to  meet  wartime  needs.  Meanwhile,  the  task  of 
supply  management  is  to  appraise  and  control  the  cost 
of  supply  without  impairing  the  ability  to  supply  on  time 
and  in  required  quantities. 

Operating  Costs  are  $53  Million  Yearly 

In  the  four  depots  handling  Signal  supplies  in  the 
United  States,  the  value  of  stocks  on  hand  exceeds  Sl.l 
billion.  This  sum  represents  borrowed  money  against 
which  the  Government  pays  interest  charges  amounting 
to  3  per  cent.  This  inventory  is  associated  with  other  cost 
factors,  such  as  storage  space  required,  maintenance  per¬ 
formed,  and  preservation  charges.  The  operating  costs 
for  these  four  depots,  numbering  more  than  8,900  people, 
are  $53  million  annually.  Excessive  inventory  also  raises 
costs  associated  with  obsolescence,  deterioration,  and 
eventual  disposal. 

It  is  plain  to  see  from  these  figures  that  the  Army 
Signal  Corps’  responsibility  for  managing  its  supply 


system  deals  with  large  sums  that  must  be  carefully 
watched  for  efficient  and  economical  operation.  The 
Army  has  instituted  many  management  tools  to  aid 
supply  personnel  in  this  regard.  Among  the  most  note¬ 
worthy  are  Financial  Property  Accounting  and  the  Stock 
Fund  introduced  in  1954.  Financial  Property  Accounting 
has  provided  for  the  first  time  an  accurate  evaluation  of 
inventory  on  hand  and  measurement  of  inventory  turn¬ 
over  by  commodity  class.  Under  this  arrangement  dollars 
become  symbols  for  men  and  materials  enabling  supply 
managers  in  the  Army  to  appraise  the  effectiveness  of 
each  operation  in  a  manner  similar  to  industry. 

Effective  inventory  Control 

The  Stock  Fund  encompasses  supply  items  with  high 
turnover  and  is  not  only  an  effective  control  of  inventories 
but  is  used  as  a  means  to  finance  their  acquisition  and 
maintenance.  It  is  a  revolving  fund  wherein  the  Signal 
Corps  “sells”  the  Army  items  to  the  field  armies,  and 
posts,  camps  and  stations,  utilizing  the  funds  received 
to  replenish  depot  stocks  through  procurement  from 
manufacturers.  At  the  same  time,  the  Stock  Fund  repre¬ 
sents  a  step  in  the  direction  of  consumer  funding.  This 
means  that  the  “consumer”  utilizing  the  supply  items 
must  determine  his  own  requirements  and  consider  al¬ 
ternative  uses  of  funds  used  to  buy  Signal  equipment. 

Through  the  media  of  these  two  management  tools,  the 
Signal  Corps,  for  the  first  time  in  its  history,  knows  the 
dollar  value  of  its  world-wide  stock.  We  know,  dollar- 
wise,  what  portion  of  it  is  in  operating  condition;  or 
what  is  available  for  mobilization  in  case  of  the  outbreak 
of  an  emergency;  the  amount  on  procurement,  the  short- 


The  Author 
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ages,  excesses,  etc.;  all  of  this  information  is  available 
by  location  of  the  stocks.  Reports  received  from  all 
Signal  installations  keep  us  informed  of  all  changes  in 
our  supply  system  providing  the  data  that  enables  us  to 
take  corrective  actions  when  necessary. 

Great  strides  have  been  made  not  only  to  keep  costs 
down  but  also  to  improve  the  supply  service  to  customers 
throughout  the  Army  in  the  continental  United  States 
and  overseas,  the  National  Guard,  the  reserve  components, 
such  as  the  USAR  and  ROTC,  other  branches  of  the 
military  establishment,  etc. 

Present  Signal  Corps  requisition  processing  procedures 
are  streamlined  through: 

a.  Reduction  in  depot  editing  of  requisitions.  Depots 
are  not  required  to  edit  for  basis  and  authority  requisi¬ 
tions  for  low  dollar  value  stock  fund  items  or  for  items 
contained  on  authorized  station  stockage  lists. 

b.  Use  of  the  transceiver  network  to  determine 
availability  at  secondary  sources,  thus  reducing  time 
consumed  in  extracting. 

c.  Decentralization  of  control  of  approximately  60 
per  cent  of  regulated  items  to  the  depot  level,  reducing 
the  number  of  extracts  to  supply  control  points  for 
administrative  approval. 

d.  Reduction  of  the  number  of  accountability  points 
for  depot  stocks  to  four. 

e.  Decentralization  of  procurement  to  stations  and 
depots  of  over  7,000  commercial  type  Signal  Corps 
items. 

f.  Scheduling  arrival  at  depots  of  normal  replenish¬ 
ment  requisitions  to  provide  a  leveling  out  of  requisi¬ 
tion  processing  workload. 

g.  Direct  submission  of  requisitions  to  key  depots 
by  requisitioners. 

Signal  Corps  requisition  processing  procedures  are 
flexible  enough  to  allow,  in  addition  to  normal  supply, 
expedited  processing  for  different  types  of  emergency 
demands.  Evaluation  of  supply  performance  is  made 
through  analysis  of  distribution  operations  reports  com¬ 
piled  from  information  furnished  by  depots  and  by  over¬ 
seas  supply  agencies  in  the  case  of  overseas  supply 
support. 

.  Use  of  Data  Processing  System 

In  keeping  with  the  general  trend  in  electronic  develop¬ 
ment,  the  Signal  Corps,  as  a  user,  has  developed  a  com¬ 
prehensive  and  aggressive  plan  to  exploit  fully  Elec¬ 
tronic  Data  Processing  Systems  within  the  supply  and 
logistic  fields.  The  Signal  Corps’  effort,  in  this  area,  is 
typical  of  the  philosophy,  interest,  and  aggressiveness  of 
the  Army  technical  services;  therefore,  it  will  be 
described  briefly. 

The  Signal  Logistical  System  is  a  world-wide  system, 
consisting  of  a  national  stock  control  point,  CONUS 
Branch  Depots,  post,  camp  and  station  activity  and  over¬ 
seas  depots.  Stock  assets  exceed  one  billion  dollars. 
Transactions  at  depot  level  and  higher,  amount  to  thou¬ 
sands  of  items  per  day.  The  system  is  mechanized  and 
operates  on  standardized  procedures;  however,  the  limita¬ 
tions  of  the  mechanical  equipment,  the  volume  of  trans¬ 
actions  and  the  multiplicity  and  complexity  of  the  items 
handled  dictate  a  large  clerical  force  performing  a 
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MASS 


Diagram  of  the  operations  of  Project  MASS. 


tremendous  amount  of  repetitive  type  tasks.  The  over-all 
Signal  Corps  plan  is  aimed  at  timely  processing  of  trans¬ 


actions,  better  management  of  stocks,  faster  supply 
actions,  economy  of  operation,  expandability  for  mobiliza¬ 
tion,  and  a  completely  integrated,  responsive,  compatible 
and  flexible  data  processing  system,  any  major  segment 
of  which  can  take  over  control  in  the  event  of  loss  of  the 
national  stock  control  point  or  a  depot. 


National  Stock  Control  Point 

The  Army  Signal  Supply  Agency  (TASSA),  the  Signal 
Corps  national  stock  control  point,  located  in  Philadel¬ 
phia,  programmed  and  prepared  for  the  installation  of  an 
IBM  705  electronic  data  processing  machine  dedicated 
on  15  August  1956.  A  program  designed  to  provide 
EDPS  at  each  of  four  CONUS  Branch  Depots,  on  a  com¬ 
patible  basis  with  each  other  and  the  national  stock  con¬ 
trol  point,  has  been  finalized  for  implementation  during 
the  fiscal  year.  Initial  EDPS  investigative  studies  are 
currently  under  way  at  post,  camp  and  stations,  and  over¬ 
seas  Signal  depots. 

To  provide  for  a  means  of  data  communication  between 
points  in  the  Signal  supply  complex,  use  is  being  made  of 


the  transceiver.  The  transceiver  utilizes  a  standard  punch 


card  as  input,  and  electronically  transmits  to  a  distant 


terminal  the  intelligence  punched  in  the  original  card. 
A  built-in  self-checking  feature  minimizes  errors  in  trans¬ 
mission.  Transceivers  may  be  used  on  telephone,  tele¬ 
graph,  or  radio  circuits.  These  devices  have  been  in¬ 
stalled  at  each  branch  depot  and  The  Army  Signal  Supply 
Agency,  and  the  network  will  eventually  be  used  to  trans¬ 
mit: 

(1)  new  balances  to  TASSA; 

(  2  l  shortage  reports; 

(3)  advices  of  availability; 

(4)  requisitions  and  extracts; 

(5)  due  out  notices; 

(6)  daily  transactions; 

( 7  )  supply  status,  and 

(8)  other  special  projects. 

The  transceiver  is  already  being  utilized  for  trans¬ 
mission  of  new  balances  from  depots  to  TASSA  and  for 
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transmission  of  extracts  on  overseas  requisitions.  Plans 
are  under  way  for  the  expansion  of  the  transceiver  to 
cover  transmission  of  all  the  information  enumerated 
above.  The  use  of  the  transceiver  will  result  in  more 
accurate  and  up-to-date  availability  records  in  TASSA, 
minimize  re-extracts,  lessen  the  order  and  shipping  time 
between  depots  and  requisitionists,  and  provide  more 
accurate  and  timely  supply  data  to  users. 

Presently  under  test  is  an  operation  known  as  Project 
Mass.  The  word  “Mass”  was  derived  from  the  first  letters 
of  the  system  the  project  is  designed  to  test,  namely, 

'  “Modern  Army  Supply  System.”  This  system  was 
designed  by  George  Washington  University  in  conjunc¬ 
tion  with  supply  personnel  from  all  the  technical  services 
and  will  be  used  to  furnish  repair  parts  for  overseas 
supply.  The  system  is  being  installed  and  supervised  by 
the  Deputy  Chief  of  Staff  for  Logistics. 

The  three  basic  elements  are:  the  Army  Field  Stock 
Control  System,  the  latest  in  communications,  and  ex¬ 
pedited  transportation.  The  system  provides  for  the 
stockage  of  fast  moving  items  at  the  using  unit  level  with 
slow  moving  items  stocked  farther  to  the  rear.  Service 
is  provided  in  lieu  of  the  previous  method  of  stocking  a 
wide  range  of  items.  The  criteria  for  stockage  is  based 
on  the  Army  Field  Stock  Control  System.  Items  are 
requisitioned  over  the  transceiver  and  expedited  shipment 
via  air  or  surface  is  effected.  Those  items  authorized 
for  stockage  by  the  direct  support  units  are  duplicated  in 
the  overseas  depot  and  again  at  the  CONUS  depot.  The 
Tobyhanna  Signal  Depot,  Penna.,  has  been  designated 
as  the  CONUS  support  depot.  Duplicate  stockage  at 
Tobyhanna  is  being  built  up,  and  approximately  96% 
of  the  items  appearing  on  the  current  stockage  list  are 
available.  Ordnance  and  Chemical  Corps  started  the  test 
1  July,  and  Engineers,  Quartermaster,  and  Signal  Corps 
began  the  test  1  August. 

Supply  Network 

As  the  electronic  communications  agency  for  the  Army, 
the  Signal  Corps  is  aggressively  pursuing  the  development 
of  an  integrated  digital  data  transmission  system.  Such 
a  system  will  provide  flexibility,  efficiency,  and  economy. 
This  system  will  operate  similarly  to  a  telephone  system. 

A  network  has  been  designed  by  the  Signal  Corps  which 
will  provide  this  service  to  all  Army  users.  The  primary 
advantage  of  such  a  network  to  the  subscriber  is  that  it 
provides  him  access  to  a  depot,  terminal,  or  control 
point,  on  an  “as  required  basis.”  The  primary  advantage 
is  that  maximum  use  is  made  of  all  available  communica¬ 
tion  lines.  The  network  will  consist  basically  of  five 
switching  centers  all  interconnected  by  long  distance 
telephone  type  circuits.  Calls  will  be  routed  from  sub¬ 
scriber  to  subscriber  in  the  same  manner  as  a  long 
distance  telephone  call  is  established. 

In  conclusion,  one  fact  is  apparent:  the  modern  Army 
cannot  function  if  outdated  logistical  systems  are  em¬ 
ployed.  Although  the  Signal  Corps’  program  and  the 
program  of  the  other  technical  services  will  suffer  the 
disadvantage  normally  accruing  to  a  pioneering  effort, 
the  end  result  should  provide  each  technical  service  with 
a  greater  capability  to  perform  their  primary  mission —  ** 
that  of  maintaining  the  combat  readiness  of  the  Army. 


Compact  Sangamo  Dynamotor 


Small  Size 
High  Efficiency 
fast  Starting 
High  Power 
Output  \ 


ideal  for  mobile  radio  use 


the  SANGAMO  "GY’  FLATPAK 

The  FLATPAK  is  a  rugged,  precision  engineered 
dynamotor  that  is  designed  for  mobile  radio  and 
general  commercial  use.  It  is  of  laminated  field 
design,  and  its  compact  size  makes  it  ideal  for 
applications  where  space  is  a  problem.  Available 
in  ratings  through  110  watts  continuous  duty  and 
300  watts  intermittent  duty.  Output  to  650  volts. 


dependable 
power  supply 
under  severe 
operating 
conditions 


the  SANGAMO  TYPE  SF 

Series  “S”  Dynamotors  are  used  for  both  military 
applications — including  aircraft,  marine,  and  mis¬ 
sile — ^and  non-military  applications  where  the  cus¬ 
tomers  write  their  own  exacting  specifications.  The 
Type  SF  illustrated  is  ideal  for  small  transmitters. 

Models  are  available  to  250  watts  continuous  and 
400  watts  intermittent.  Input  voltage  6  to  115. 
Output  voltage  up  to  800. 

Bulletin  1530  gives  full  information  on  these  and  other 
Sangamo  Dynamotors.  Mail  the  coupon  for  your  copy. 


— -SANGAMO  Generators,  Inc. 

Dept.  F,  Springfield,  Illinois 
Please  send  me  Bulletin  1530  on  Sangamo  Dynamotors. 

Noma 

Company _ 

Address _ 


S656-5 
- 1 


City  &  State - 

OYNAMOTOIS  •  MOTOI  SENEIATOIS  •  GAS  EN8INE  6ENEIAT0IS 
lOTAlY  CONVEITEIS  •  SPECIAL  DC  MOTOIS 
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WESTERN  UNION 

and 

NATIONAL  DEFENSE 


by  Walter  P.  Marshall 


No  REVIEW  OF  OUR  NATIONAL  de¬ 
fense  structure  would  be  complete  if 
it  did  not  reflect  the  vital  role — past 
and  present — played  by  Western 
Union  in  the  defense  of  this  country. 
From  its  very  beginning,  prior  to  the 
Civil  War,  Western  Union  has  been 
inseparably  associated  with  the  na¬ 
tional  defense. 

The  first  transcontinental  telegram, 
sent  on  October  24,  1861,  by  Stephen 
J.  Field,  Chief  Justice  of  California, 
to  President  Abraham  Lincoln  and 
expressing  the  loyalty  of  that  state  to 
the  Union,  was  sent  over  a  coast-to- 
coast  line  built  by  Western  Union  in 
three  months  and  20  days,  at  a  time 
when  the  Federal  Government  urgent¬ 
ly  needed  communication  with  the 
West.  In  the  years  that  followed, 
probably  no  other  single  invention 
played  a  greater  part  in  the  develop¬ 
ment  of  this  Nation  than  the  tele¬ 
graph.  The  rapid  evolution  of  a 
national  telegraph  system,  and  the 
fast,  dependable  communications  that 
it  made  possible,  helped  to  extend  the 
railroad  systems,  opened  new  mar¬ 
kets,  stimulated  the  Nation’s  com¬ 
merce,  and  expanded  the  frontiers. 

Today,  more  than  ever  before. 
Western  Union  is  indispensable  to  the 


The  Author 

Under  Mr.  Mar¬ 
shall,  president 
since  1948,  The 
Western  Union 
Telegraph  Co.  has 
doubled  its  World 
War  II  message 
capacity.  He  is  a 
national  director 
of  AFCEA. 


national  economy  and  a  vitally  im¬ 
portant  arm  of  our  national  defense 
system.  It  has  been  and  is  the  com¬ 
pany’s  purpose  to  maintain  a  strong, 
healthy,  and  progressive  telegraph 
system,  one  that  will  serve  the  eco¬ 
nomic  and  social  needs  of  the  Ameri¬ 
can  people  and  be  quickly  responsive 
to  every  requirement  of  the  military, 
in  peace  and  in  war. 

Before  examining  the  role  Western 
Union  is  presently  playing  in  the  na¬ 
tional  defense  picture,  it  may  be  well 
to  review  the  contributions  made  by 
the  company  during  World  War  II. 
During  that  period.  Western  Union 
was  called  upon  to  handle  more  than 
7,000  special  telegraph  projects  for 
war  purposes,  including  the  develop¬ 
ment  of  special  equipment  to  meet 
military  requirements,  the  adaptation 
of  existing  equipment,  and  many 
special  research  assignments. 

Telegraph  “know  -  how,”  research, 
and  development  contributed  to  the 
solution  of  many  problems  confront¬ 
ing  the  military  services.  These  in¬ 
volved,  among  others,  the  develop¬ 
ment  or  adaptation  of  special  auto¬ 
matic  equipment  and  circuits  to  meet 
specific  military  requirements.  These 
included  radio  multiplex,  Telekryp¬ 
ton,  Telefax,  Varioplex  on  ocean 
cables,  and  special  reperforator 
switching  projects;  the  development 
of  concentrated  arc  light  sources  and 
optiphone  light  beam  communication 
apparatus  for  the  Army;  the  develop¬ 
ment  of  bore-sighting  equipment  for 
airplane  armament;  the  construction 
of  pilot  trainers  for  the  Navy,  ^tc. 
More  than  10,000  skilled  Western 
Union  employees  went  into  service 


with  the  Armed  Forces,  and  other 
military  personnel  received  commu¬ 
nications  training  at  special  centers 
established  and  maintained  by  the 
telegraph  company. 

The  decade  that  followed  World 
War  II  has  seen  a  remarkable  expan¬ 
sion  of  the  services  and  facilities  pro¬ 
vided  by  Western  Union  to  the  public, 
the  civilian  Government,  and  the  mili¬ 
tary.  During  that  period,  the  company 
has  completed  a  vast  nation-wide 
mechanization  program,  which  has 
revolutionized  telegraph  methods  and 
doubled  the  peak  wartime  capacity  of 
its  plant.  Concurrent  with  the  mech¬ 
anization  program.  Western  Union 
has  carried  out  a  vast  expansion  of 
F.M.  carrier  facilities  which  insure  a 
highly  stable  form  of  operation.  It 
has  built  the  world’s  first  commercial, 
super-high-frequency  microwave  beam 
transmission  system  and  introduced 
facsimile  in  telegraphic  and  business 
operations  on  an  ever-widening  scale. 

Liaison  with  Armed  Forces 

In  the  field  of  military  communica¬ 
tions,  Western  Union  maintains  con¬ 
stant  liaison  with  the  Armed  Services 
in  Washington.  Our  staff  in  that  city 
includes  Rear  Admiral  Joseph  R. 
Redman,  USN  (Ret.),  who  was  di¬ 
rector  of  Naval  Communications  in 
World  War  II,  and  Brigadier  General 
Paul  L.  Neal,  USA  (Ret.),  former 
commanding  officer  of  the  Signal 
Corps  Engineering  Laboratories  at 
Ft.  Monmouth.  Both  men  act  as  com¬ 
munication  consultants  for  the  com¬ 
pany  and  assist  in  coordinating  our 

(Continued  on  page  74) 
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RCA  Mobile  Microwave 

Portable  . . .  Rugged  . . .  Reliable  Communications 


RCA’s  Type  MM- 18  Mobile  Microwave  Package  pro¬ 
vides  the  ideal  portable  communications  system,  de¬ 
signed  specifically  to  complement  the  modern  concept 
of  mobility  of  equipment.  Truck-mounted  terminal  and 
repeater  equipment  of  highest  portability  and  simpli¬ 
fied  construction  permit  rapid  assembly  of  stations 


for  in-service  operation  within  minutes  after  site  has 
been  established.  Proved  in  rugged  emergency  opera¬ 
tions  under  conditions  of  adverse  weather  and  terrain, 
since  1952,  RCA  Mobile  Microwave  performance 
matches  the  reliability  found  in  fixed  stations. 

EASY-TO-SERVICE  FAMILIAR  CIRCUITS  *  READILY 
AVAILABLE  TUBES  *  SINGLE  SIDE-BAND  SUPPRESSED- 
CARRIER  FREQUENCY-DIVISION  MULTIPLEXING  ★  ALL 
APPLICABLE  FREQUENCY  BANDS  BETWEEN  1700  AND 
2700  MC  ^  OPTIONAL  STAND-BY  EQUIPMENT 

REPEATER  EQUIPMENT— 

The  RCA  Radio  Repeater  Assembly  is  the  heterodyne 
type — acclaimed  the  finest  type  repeater  yet  developed. 
Provisions  are  included  for  inserting  and  dropping  voice 
channels  or  teletype  channels  on  a  party-line  basis.  A 
handset,  provided  for  service  channel  operation,  includes 
push-buttons  and  buzzers  for  signaling  at  each  station. 
The  rugged  power  supply  serves  both  halves  of  a  repeater. 
Metering  facilities  and  test  points  are  provided  on  the 
radio  equipment  to  permit  checking  operation  of  equip¬ 
ment  during  normal  use.  A  wide  variety  of  rack  assem¬ 
blies  can  be  provided,  ranging  from  a  single  thru-radio 
repeater  rack  to  a  complete  multiplex  arrangement. 

TERMINAL  EQUIPMENT— 

The  terminal  includes  one  transmitter  and  one  receiver, 
together  with  power  supply  and  service  channel  equip¬ 
ment.  In  addition,  an  automatic  frequency  control  panel 
maintains  the  transmitting  frequency.  Since  repeaters  are 
the  heterodyne  type,  this  AFC  unit  controls  the  fre¬ 
quency  of  the  entire  system — through  to  the  remote 
terminal  station. 

ACCESSORIES 

Complete  radio  station,  including  truck-mounted  ter¬ 
minal,  truck-mounted  repeater;  tower  with  or  without 
emergency  power  compartment;  prefabricated  shelter  for 
mounting  on  suitable  truck  chassis  or  to  be  set  on  ground; 
horn  or  parabolic  antennas  and  other  accessories.  Com¬ 
plete  information  on  request. 

RCA  MICROWAVE  f 


POINT-TO-POINT  COMMUNICATION 


Pmrformanf  proved  In  mom  than  a  ndlllon  thannml  mllo» 
of  oporating  sygtonu  throoghout  tho  world 


Radio  Corporation  of  Amorica 
Communications  Products,  Dopt.  J-291 
Building  15-1,  Camden,  N.  J. 

n  Please  send  me  literature  on  RCA  Mobile  Microwave. 
r~]  Have  an  RCA  representative  contact  me. 
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domestic  and  international  facilities 
with  the  needs  of  military  and 
Government  departments,  particularly 
with  respect  to  national  defense  and 
security  matters.  Earl  D.  Pitt,  general 
manager  of  Western  Union’s  South¬ 
ern  Division,  is  currently  serving  the 
United  States  Department  of  Com¬ 
merce  as  Director  of  the  Communica¬ 
tions  Division  of  the  Business  and 
Defense  Services  Administration.  The 
study  and  mobilization  of  plans  and 
programs  will  be  part  of  his  duties. 
Our  officials,  nation-wide,  are  also 
working  closely  with  state  and  fed¬ 
eral  Civil  Defense  authorities  in  con¬ 
nection  with  operational  plans  during 
any  emergency,  and  Western  Union’s 
engineers  are  continuously  available 
to  the  military  with  respect  to  the 
highly  specialized  communications 
problems  of  the  Armed  Forces. 

AF  Private  Wire  System 

The  world’s  largest  private  wire 
system,  the  2(K),0(X)-mile  network 
linking  Air  Force  bases  throughout 
the  country,  was  designed,  built,  and 
leased  to  the  Air  Force  by  Western 
Union.  Our  engineers  recently  de¬ 
signed  new  automatic  communica¬ 
tions  centers  for  this  system  which 
will  further  increase  its  speed  and 
efficiency.  Each  message  will  be 
typed  only  once  at  the  place  of  origin 
and  will  flash  automatically,  arriving 
in  printed  form,  to  any  Air  Force 
base  in  the  world  served  by  the  sys¬ 
tem.  The  entire  domestic  Air  Force 
network,  and  others  combined  with 
it,  will  be  linked  through  five  cen¬ 
ters,  providing  completely  automatic 
operation  between  all  Air  Force  sta¬ 
tions.  Other  major  communications 
projects  for  the  Air  Force  are  pres¬ 
ently  under  development. 

New  multi-point,  selective  signal¬ 
ling  equipment  has  been  designed 
and  built  for  the  Signal  Corps,  and 
FM  carrier  telegraph  terminal  equip¬ 
ment  also  has  been  developed  for 
distant  overseas  communications. 

In  addition,  we  are  undertaking 
for  the  Signal  Corps,  a  project  for 
evaluating  and  forecasting  the  best 
methods  to  handle  the  Army’s  future 
record  communications  based  on  de¬ 
velopments  in  telegraphy  as  they  may 
be  expected  to  exist  three  to  ten  years 
from  now.  Training  courses  are  also 
being  conducted  for  military  person¬ 
nel  to  acquaint  them  with  rnanage- 
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ment  problems,  including  theory, 
maintenance,  and  operation  of  auto¬ 
matic  telegraph  switching  equipment. 

Space  limitations  will  not  permit, 
unfortunately,  the  description  of  a 
wide  variety  of  other  projects  bearing 
upon  military  and  defense  prepared¬ 
ness  with  which  Western  Union  is 
currently  engaged  —  the  development 
of  new  communication  devices  for 
the  National  Security  Agency,  and 
other  classified  projects  related  to 
communications  problems  in  the  Gov¬ 
ernment  communications  field. 

Key  Government  agencies  whose 
activities  are  closely  related  to  na¬ 
tional  defense  are  served  by  large- 
scale  private  wire  systems  leased  from 
Western  Union.  The  General  Services 
Administration,  linking  major  civil¬ 
ian  functions  of  the  Government,  is 
served  by  a  15,000-mile  Western 
Union  system  interconnecting  53  ma¬ 
jor  cities. 

Western  Union  also  serves  the 
Civil  Aeronautics  Administration 
with  a  private  network  of  32,000 
miles  of  circuits  serving  nearly  700 
stations  coast-to-coast.  Installation  of 
high-speed  printers  on  this  system  has 
greatly  increased  its  speed  and  ca¬ 
pacity.  The  C.A.A.  network  plays  an 
important  role  in  national  defense  as 
the  medium  through  which  weather 
conditions,  observed  at  hundreds  of 
points  throughout  the  country  by  the 
U.S.  Weather  Bureau,  are  given  na¬ 
tional  distribution  on  a  24-hour,  7- 
day-a-week  basis.  These  reports,  re¬ 
vised  every  few  hours,  guide  civil  and 
military  aircraft  flights  over  federal 
airways  that  crisscross  the  Nation, 
and  provide  the  basis  for  weather 
forecasting  data  delivered  to  the  pub¬ 
lic  by  the  press,  TV  and  radio. 

Data  Processing  System 

Western  Union  also  serves  the  na¬ 
tional  defense  through  the  extensive 
communications  services  it  provides 
to  business,  and  particularly  to  those 
industries  that  are  the  backbone  of 
the  economy  in  peace  and  ?  the  pro¬ 
ducers  of  vital  military  materiel  in 
war.  Among  the  outstanding  commu¬ 
nications  developments  since  World 
War  II  has  been  the  tremendous  ex¬ 
pansion  of  private  telegraph  networks 
for  industrv  and  Goverfunent.  The 
leasing  of  Western  I  nion's  private 
wire  systems  has  increased  five-fold 
in  the  past  seven  years,  and  that 
growth  is  continuing  at  a  rapid  pace. 


Facilities  serving  these  systems  are 
presently  in  excess  of  2,200,000 
miles,  a  25%  increase  during  the  past 
12  months. 

Western  Union  pioneered  the  adap¬ 
tation  of  private  wire  systems  for 
data  processing  and  this  development 
is  contributing  importantly  to  na¬ 
tional  defense  by  speeding  the  han¬ 
dling  of  all  types  of  paper  work 
through  automation  methods.  The 
slow  handling  of  large  volumes  of 
paper  work  has  long  been  a  serious 
bottleneck  in  the  overall  production 
process,  and  new  communication 
methods  now  offer  an  effective  solu¬ 
tion.  As  a  result  of  recent  develop¬ 
ments,  combinations  of  telegraph  cir¬ 
cuits  and  business  machines  already 
can  perform  such  diverse  functions  as 
controlling  manufacturing  processes, 
setting  printers’  type  by  wire,  and  re¬ 
producing  pictures.  By  means  of 
selective  equipment,  we  can  now'  pro¬ 
vide  in  one  message  all  the  require¬ 
ments  for  ordering,  making  invoices 
and  shipping  tags,  billing  and  keep¬ 
ing  inventory  records  for  industrial 
and  military  users,  even  though  the 
separate  operating  units  may  be  scat¬ 
tered  nation-wide. 

Industries  Using  System 

The  first  nation-wide  wire  system 
especially  engineered  to  handle  data 
transmission  was  recently  placed  in 
service  for  Sylvania  Electric  Prod¬ 
ucts,  Inc.  This  18,000-mile  system, 
incorporating  many  unique  features, 
and  operating  with  almost  super¬ 
human  intelligence,  links  71  stations 
in  61  cities  and  towns  in  20  states 
with  Sylvania’s  data  processing  cen¬ 
ter  at  Camillus,  N.  Y.  Data  sent  over 
this  system,  received  in  punched  tape 
form  ready  for  immediate  business- 
machine  processing,  will  greatly  ex¬ 
pedite  Sylvania’s  vast  operations,  part 
of  which  relate  to  defense  work.  This 
new  network  applies  the  principles  of 
automation  to  business  operations  on 
a  scale  never  before  attempted.  It 
will  handle  50  different  kinds  of  data 
—  production,  distribution,  cost,  etc. 
— simultaneously  and  without  the 
slightest  confusion. 

Other  key  industrial  firms  active  in 
defense  work,  including  U.  S.  Steel, 
General  Electric,  and  Reynolds  Met¬ 
als,  are  also  using  Western  Union 
private  wire  systems  adapted  for 
data  processing. 
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The  use  of  facsimile  for  rapid  rec¬ 
ord  communications  has  been  another 
notable  development  since  World 
War  II  and  one  of  increasing  interest 
to  the  military  services.  I  am  proud 
to  say  that  Western  Union  is  the 
world  leader  in  this  rapidly  expand¬ 
ing  field  of  ultra-modern  “picture” 
communication,  which  is  now  operat¬ 
ing  in  more  than  25,000  customer 
offices  throughout  the  country.  Pri¬ 
vate  facsimile  systems,  under  the  gen¬ 
eral  name  “Intrafax,”  are  being 
leased  to  business.  Government  and 
military  users  for  the  fast  transmis¬ 
sion  of  a  wide  variety  of  communica¬ 
tions  between  departments,  branches 
and  offices.  Our  newest  letter-size  In- 
Irafax  transmits  over  short  or  long 
distances  typed,  written,  printed  or 
pictorial  matter  never  before  suscep¬ 
tible  of  telegraphic  or  telephonic 
transmission. 

Intrafax  is  now  in  operation  ex¬ 
perimentally  for  the  United  States 
Air  Force  Strategic  Air  Command, 
linking  Offutt  Air  Force  Base  in 
Omaha,  Nebraska,  with  the  Air  Ma¬ 
teriel  Command  at  Wright-Patterson 
Air  Force  Base  in  Dayton,  Ohio,  a 
distance  of  1,136  miles. 

Air  Force  bases  in  California, 
Georgia,  Ohio,  and  other  points  are 
served  by  Intrafax  systems  used 
largely  to  speed  the  pick-up  and  dis¬ 
tribution  of  communications  within 
the  base  areas.  Intrafax  is  also  serv¬ 
ing  the  military  in  Washington  be¬ 
tween  the  Chief  Signal  Officer’s  head¬ 
quarters  in  the  Pentagon  and  the  Mu¬ 
nitions  Building.  Another  Intrafax 
system  for  the  Signal  Corps  connects 
the  Pentagon  with  Chambersburg, 
Pa.,  80  miles  distant. 


Large-size  facsimile  equipment  for 
transmitting  weather  maps  has  been 
developed  for  the  Navy;  this  consists 
of  a  continuous-type  recorder  which 
permits  unattended  reception  of 
weather  maps  and  charts. 

Research  in  facsimile  is  developing 
new,  more  efficient  machines  and 
methods  for  sending  messages  auto¬ 
matically  in  picture  form.  Today,  the 
transmission  of  record  communica¬ 
tions  by  printer  or  facsimile  is  lim¬ 
ited  only  by  the  circuit  capacity  ap¬ 
plied.  We  can  look  forward  to  a  fu¬ 
ture  when  radio  beams  will  carry 
facsimile  pictures  of  thousands  of 
communications  instantly,  automati¬ 
cally,  and  with  unerring  accuracy. 

Microwave  Radio 

Microwave  radio,  pioneered  for 
commercial  telegraphy  by  Western 
Union  and  now  an  all-important  fea¬ 
ture  of  the  Nation’s  total  communica¬ 
tions  picture,  is  firmly  established  in 
our  domestic  telegraph  system,  and 
its  development  continues.  The  world’s 
first  radio  beam  communication  sys¬ 
tem  to  be  operated  commercially  by 
any  common  carrier  was  completed 
and  placed  in  operation  by  Western 
Union  in  1948.  Linking  the  heavy- 
volume  message  centers  of  New  York, 
Philadelphia,  Washington,  and  Pitts¬ 
burgh,  this  system  has  a  potential 
capacity  of  2,000  simultaneous  mes¬ 
sage  transmissions — or  1,000  tele¬ 
grams  a  minute  in  each  direction. 
This  system,  which  provides  operat¬ 
ing  security  out  of  and  around  high 
priority  target  areas,  is  now  being 
extended  westward  to  Cincinnati  and 
Chicago,  and  further  expansions  are 


planned.  These  extensions  will  add 
almost  1,000  channels  to  these  impor¬ 
tant  cities  and  will  provide  augment¬ 
ed  capacity  to  keep  pace  with  the 
continued  rapid  growth  of  private 
wire  and  Intrafax  systems  in  the 
heavily  industrialized  Mid-West  area. 
The  capacity  of  the  existing  beam  sys¬ 
tem  was  doubled  recently  by  equip¬ 
ment  of  improved  design  developed 
by  Western  Union  engineers. 

Over  the  Horizon  Techniques 

In  the  microwave  field  we  also  are 
experimenting  with  “over  the  hori¬ 
zon”  transmission  techniques.  Use  of 
large  reflector  antennas  and  high 
power  makes  it  possible  to  beam  ultra 
high  frequency  waves  into  the  tropo¬ 
sphere  where  they  are  reflected  or 
scattered  up  to  distances  from  100  to 
200  miles.  This  represents  an  impor¬ 
tant  advance  over  the  line-of-sight 
principle  of  existing  microwave  net¬ 
works  where  the  earth’s  curvature 
limits  transmission  distances  to  about 
30  miles. 

Western  Union  has  more  than 
doubled  its  capacity  since  World  War 
II,  through  use  of  carrier  equipment 
which  has  expanded  channel  facilities 
by  more  than  2,000,000  miles  with¬ 
out  adding  physical  wires  or  landline 
cables.  We  are  presently  operating 
3,840,000  telegraph  channel  miles  for 
message  services,  having  added  324,- 
000  miles  in  the  past  12  months.  Two- 
thirds  of  the  total  mileage  was 
derived  from  use  of  FM  carrier 
equipment  which  enables  us  to  obtain 
up  to  20  telegraph  channels  from  one 
voice  frequency  channel. 


On  the  occasion  of  the  10th  anniversary  of  the  Armed  Forces  Communications  and  Elec¬ 
tronics  Association,  we  of  the  Association  of  Military  Surgeons  of  the  United  States  wish 
to  extend  hearty  congratulations. 

Communication  is  part  of  life,  and  electronics  is  an  ever-growing  part  of  communications. 
Both  form  an  important  part  of  the  Armed  Forces.  You  can  be  justifiably  proud  of  your 
part  in  your  service  to  those  Forces. 

We  wish  for  you  every  success  for  many  times  ten  years. 


l^oLrt  Eit 


tenet 


Colonel,  USA  (Ret.) 

Secretary 

Association  of  Military  Surgeons  of 
the  United  States 


1 


lOth  oAnniversary  SIGNAL,  SEPTEMBER-OCTOBER,  I95t 


JMI 


1 


another  design  dimension 


Steady  progress  is  being  made  in 
providing  thousands  of  business 
firms,  many  of  them  suppliers  of  vital 
military  materiel,  with  direct-wire 
connections  giving  them  immediate 
access  to  Western  Union’s  high-speed 
message  network.  There  are  now 
nearly  50,000  customers  equipped 
with  teleprinter  and  desk-corner  fac¬ 
simile  machines  called  “Desk-Fax,”  a 
major  contribution  to  faster,  more 
efficient  telegraph  service. 

In  the  international  field.  Western 
Union  now  has  in  service  the  largest 
number  of  channels  ever  employed  in 
its  transatlantic  cable  system.  New 
deep-sea  cable  amplifiers,  developed 
by  Western  Union  engineers,  have 
doubled  the  capacity  of  our  North 
Atlantic  cables  and  40  channels  are 
now  available  to  the  British  Isles 
compared  with  21  in  1950.  These 
half-ton  electric  signal  boosters,  the 
first  application  of  underwater  elec¬ 
tronic  equipment  in  submarine  direct- 
current  telegraphy,  have  provided 
general  service  betterment,  improved 
stability  of  operation,  and  increased 
maximum-security  channels  to  meet 
expanding  Governmental  and  public 
needs.  The  amplifiers  permit  cable 
operation  up  to  three  times  former 
speeds  and  further  increases  in  speed 
are  in  prospect. 


when  the  ‘heat’s  on’! 


Hyper-sensitive  infrared  systems  are  part  of  a  highly  active 
research  program  at  Texas  Instruments.  Basic  investigation 
into  crystalline  optical  materials  puts  TI  at  the  forefront  in 
development  of  infrared  systems  and  techniques. 

Infrared  appucation  is  just  one  outstanding  aspect  of 
Texas  Instruments  systems  engineering  abilities.  TTs  Appa¬ 
ratus  Division  is  also  producing  transistorized  military  equip¬ 
ment  with  size  and  weight  reductions  as  high  as  100  to  1! 
For  airborne  installations  in  particular,  this  miniaturization 
design  approach  means  greater  reliability,  larger  pay  loads, 
longer  ranges,  and  deeper  penetration  for  more  positive 
results. 

For  well  over  a  decade,  Texas  Instruments  has  been  build¬ 
ing  radar,  sonar,  and  other  systems  for  search,  communi¬ 
cations,  navigation,  missile  guidance,  and  fire  control . . . 
frequently  to  accelerated  delivery  requirements.  Facilities 
for  continuing  progress  in  systems  engineering  and  manu¬ 
facture  include  over  a  third  of  a  million  sq  ft  of  plant  space 
in  an  excellent  dispersal  area. 

For  fundamental  design  and  development ...  for  manu¬ 
facture  of  reliable  systems  that  save  weight,  space,  and  power 
. . .  for  scheduled  commitments  delivered  on  schedule  . . . 
call  on  TI  application  engineers.  Write  to  Apparatus 
Division . . . 


The  Age  of  Electronics 


Despite  the  revolutionary  accom¬ 
plishments  of  the  telegraph  industry 
during  the  past  10  years,  we  have 
barely  penetrated  the  outer  fringes  of 
electronic  discovery.  Perhaps  tape 
transmitters  of  the  future  will  be 
made  with  minute  photo  cells  actu¬ 
ated  by  light  beams  instead  of  me¬ 
chanical  linkage  of  pins,  springs  and 
contacts;  facsimile  systems  may  em¬ 
ploy  magnetic  wire  recorders  or  re¬ 
corders  with  magnetic  rubber  belts; 
telegraph  relay  contacts  may  be 
sealed  under  glass  in  vacuum  tubes, 
permitting  them  to  operate  faster  and 
for  long,  maintenance-free  periods. 

Certainly  we  are  entering  a  new' 
age  of  electronics  a?i(l  nur  leonics,  an 
exciting  period  rich  with  the  promise 
of  further  advancement  and  discov¬ 
ery.  Just  as  certairdy.  (onlinued  ad¬ 
vances  in  the  telegraj)bic*  art  will 
insure  that  Western  I  nion's  future 
contributions  to  the  natiofial  e<*on- 
omy  and  the  national  deteiise  are 
even  orreater  than  in  tin*  past. 


Texas  Instruments 
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AFCEA  History 

{Continued  from  page  13) 

signed  as  executive  secretary  and  editor 
of  Signal  and  was  succeeded  by  the 
late  Colonel  George  P.  Dixon,  who  in 
1953  became  executive  vice  president 
of  the  Association  and  continued  as 
editor  of  the  magazine. 

The  AFCEA  every  year  holds  a 
“Chapter  of  the  Year”  contest  designed 
to  stimulate  chapter  activity  and  reward 
those  chapters  which  have  achieved  out¬ 
standing  success  in  their  localities.  The 
plaque  to  the  winning  chapter  is  pre¬ 
sented  each  year  at  the  annual  conven¬ 
tion. 

Another  AFCEA  project  is  the  pres¬ 
entation  every  June  of  awards  at  the 
U.  S.  Military  Academy  and  the  U.  S. 
Naval  Academy  to  the  graduate  with 
outstanding  grades  in  the  electricity 
courses.  The  awards  include  honorary 
membership  in  the  Association. 

At  colleges  and  universities  where 
there  are  ROTC  programs,  the  AFCEA 
awards  a  medal  and  honorary  member¬ 
ship  to  the  outstanding  graduate  in 
electrical  engineering.  This  year,  197 
medals  were  presented  at  122  colleges 
and  universities. 

Membership  in  the  AFCEA  is  open 
to  American  industrial  organizations, 
to  Armed  Services  personnel,  and  to 
all  men  and  women  who  are  American 
citizens  and  interested  in  furthering  the 


.  How  About  it? 

Signal  would  like"  to  take  this  opportunity  to  extend  an  invitation  to 
each  of  its  readers  to  submit  an  article  for  publication  and  thus  become 
associated  with  our  publishing  activities.  It  is  our  conviction  that  the 
more  individual  participation  we  have  from  our  reading  public,  the 
greater  will  be  our  reader  interest  and  the  popularity  of  your  magazine. 
This  is  not  to  say  that  we  are  pinched  or  in  crying  need  of  articles  to  be 
published — quite  the  contrary.  What  we  are  saying  is  that  your  special 
background  in  a  particular  field  should  be  made  available,  for  the  enlight¬ 
enment  and  increased  knowledge  of  all  our  readers.  What  would  be 
nicer  than  to  have  your  special  material  presented  by  you  and  in  your 
magazine? 

We  recognize  that  many  of  you  may  not  wish  to  take  time  from  your 
busy  schedule  to  write  an  article.  This  is  understandable.  If  this  be 
the  case,  why  not  jot  down  your  thoughts  in  rough  draft  (team  up  with 
a  friend  if  you  desire)  and  let  us  do  the  window  dressing.  This  will  be 
strictly  entre-nous  and  we  guarantee  that  when  your  material  is  pub¬ 
lished  under  your  name,  you  will  feel  more  than  rewarded  for  your 
efforts. 

We  look  forward  with  anticipation  to  a  welcome  acceptance  of  this 
invitation  both  from  our  membership  at  home  and  abroad.  Please  accept 
our  special  thanks  in  advance  for  the  article  which  will  make  Signal 
your  magazine. 


aims  and  purposes  of  the  AFCEA.  As¬ 
sociate  membership  is  offered  to  na¬ 
tionals  of  other  countries  under  certain 
conditions. 

The  Armed  Forces  Communications 
and  Electronics  Association  fills  a  defi¬ 
nite  place  in  the  Armed  Services  and 
in  industry  in  the  fields  of  communica¬ 


tions,  electronics  and  photography.  It 
offers  its  members  an  opportunity  to 
take  an  active  part  in  preparing  for  the 
defense  of  the  free  world  in  time  of  an 
emergency,  and  a  chance  to  stimulate 
and  keep  alive  interest  in  a  most  vital 
phase  of  our  national  security — indus¬ 
trial  preparedness. 
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Our  Developing  Military  Strength 

{Continued  from  page  29) 

reassuring.  While  our  stockpile  of  nuclear  weapons  is 
certainly  larger  and  more  versatile  and  our  production 
rates  are  greater,  their  quantity  of  air  vehicles  of  all  types 
is  the  greater,  as  is  their  rate  of  production.  This,  of 
course,  raises  the  question  of  the  adequacy  of  our  rates. 
Many  factors  are  involved  in  arriving  at  a  judgment. 
I  am  not  adequately  informed  about  some  of  these  factors, 
nor  am  I  qualified  to  weigh  them,  so  I  can  offer  no  views 
on  the  question  of  relative  rates  of  production.  In  the 
naval  area,  as  stated  earlier,  our  Navy  is  much  more 
versatile  and  powerful  but  their  construction  rate  is 
considerably  greater  than  ours,  at  least  in  some  signifi¬ 
cant  areas. 

Military  strength  is  dependent  on  the  basic  science  and 
technologic  strength  of  a  people.  For  the  very  long 
range,  the  evolving  scientific  and  technologic  strength 
of  the  Russians  and  ourselves  must  be  compared  to  gauge 
the  future  military  balance.  Russia  has  forged  ahead 
most  rapidly  in  its  scientific  and  technical  strength  in 
both  quality  and  quantity  of  effort.  The  quality  of  their 
scientific  and  technical  effort  has  been  realized  through 
the  splendid  training  their  scientists  and  engineers  re¬ 
ceive,  and  they  are  educating  many  more  than  are  we, 
thus  narrowing  the  large  gap  of  only  a  decade  ago. 

We  are  increasing  the  number  of  scientists  and  en¬ 
gineers  in  training  at  a  very  slow  rate.  With  the  demands 
of  military  research  and  development  and  of  our  dynamic 
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civilian  economy,  there  is  now  a  great  shortage  of  trained 
manpower  in  both  science  and  technology.  In  the  contest 
of  the  free  world  with  Russian-inspired  Communism, 
there  is  no  action  for  increasing  the  Nation’s  strength  of 
greater  continuing  importance  than  that  of  providing 
an  adequate  number  of  sufficiently  trained  scientists  and 
engineers  to  meet  the  expanding  and  ever-more  exacting 
needs  of  civilian  and  military  technology. 


Electronics — Modern  Jinni 

{Continued  frfom  page  18) 

carried  1,500  pounds  of  electronic  equipment.  The  in¬ 
terceptor  of  today  carries  2,400  pounds  and  the  end  is 
not  in  sight. 

This  increased  use  of  and  dependence  upon  electronics 
by  the  military  has  created  a  number  of  problems.  There 
must  be  a  compromise  between  simplicity  and  perform¬ 
ance  and  reliability  and  the  weight-space  factor.  The 
military  talks  of  rugged ization,  unitization,  standardiza¬ 
tion,  miniaturization — and  even  subminiaturization. 

This  is  the  sort  of  task  which  must  be  given  to  a  jinni. 
Without  this  jinni  of  electronics’,  the  United  States  never 
would  have  achieved  its  present  position  of  leadership  and 
prestige  in  the  community  of  nations.  In  order  to  keep 
this  top  position,  our  scientists  must  continue  to  rub 
harder  on  the  magic  lamp  of  research  as  they  bring  us 
tomorrow’s  electronic  miracles  today. 
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ANOTHER  EXAMPLE  OF: 


What  our  creative  engineering 
can  do  for  you 


Creative  engineering  is  evident  in  the  Stabi¬ 
lized  Communications  Transmitter  —  Stacot  — 
which  Westinghouse  designed  and  is  producing 
for  the  U.  S.  Navy.  Take  the  accessibility  fea¬ 
ture  shown  at  right,  for  example.  Each  major 
unit  pulls  out  like  a  drawer  and  rotates  about 
its  horizontal  axis  to  permit  access  to  all  four 
sides  for  checking  and  servicing.  In  effect,  the 
transmitter  serves  as  its  own  workbench.  Sim¬ 
ple?  Yes  —  but  to  the  electronics  technician 
working  in  the  close  quarters  of  a  radio  room  it 
seems  like  a  stroke  of  genius. 

To  achieve  reliability,  the  Westinghouse  de¬ 
sign  philosophy  is  based  on  simplicity.  For 
example,  the  number  of  electron  tubes  has  been 
reduced  by  30%  from  existing  comparable 
transmitters. 

Design  achievements  such  as  these,  and  there 
are  dozens  more  in  Stacot  transmitters,  are 


typical  of  the  creative  imagination  that  gO€i| 
into  every  electronics  design  problem  Westings 
house  tackles.  These  jobs  are  our  meat  because 
of  the  breadth  of  experience  Westinghouse  hasi 
—  not  only  in  communications,  but  in  every 
phase  of  electronics.  Name  your  problem  —  we| 
have  both  the  highly  imaginative  young  engi- 
neers  and  experienced  electronic  pioneers  to 
solve  it.  Write  or  phone  today.  Westinghouse| 
Electric  Corporation,  Electronics  Division,  Bal¬ 
timore,  Md.  Telephone  EDmondson  6-2300. 

J-O230I 


THE  WESTINGHOUSE  ELECTRONICS  FAMILVl 

Communications,  Radar,  Missile  8t  Interceptor 
Control,  Data  Handling  &  Display,  Electronic 
Counter  Measures 


WATCH  WESTINGHOUSE! 

COVER  THE  PRES/DE/VriAL  CAMPAIGN  ON  CBS  TV  AND  RADIO! 


DEVELOPMENTS  FOR  THE  AIR  FORCE  AND  ARMY 


Westinghouse  was  selected  to  develop  the  gn*ound  control 
mechanisms  for  the  Boeing  ground-to-air  missile  be¬ 
cause  of  extensive  experience  in  all  the  required  fields. 
The  system  involved  data  gathering,  transmission,  dis¬ 
play,  evaluation  and  weapon  assignment. 


Westinghouse-developed  “piggyback’*  radar  solves  thej 
problem  encountered  in  Korea  where  radar  was  either] 
too  far  back  to  do  any  good  or  in  danger  of  capture.  Byj 
eliminating  cumbersome  equipment,  the  Westinghouse] 
design  permits  portability  never  before  attained. 
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Phone:  EXeculive  3-3033 
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are  ex-officio  members  of  the  Board 
of  Directors. 

*  Executive  Committee  Member. 

\  Executive  Committee  Member^ 
non-voting. 
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Association  Affairs 


SIGNAL  STAFF  ADDITIONS 

Beginning  with  this  issue  of  Sig¬ 
nal,  new  names  appear  on  the  mast¬ 
head.  Colonel  Willet  J.  Baird,  re¬ 
cently  retired  from  the  Army,  has 
been  named  Editor  by  the  AFCEA 
Executive  Committee,  to  replace  the 
late  George  P.  Dixon. 

Serving  in  the  new  position  of  Ad¬ 
visory  Editor  is  Roland  C.  Davies, 
editor  and  publisher  of  Telecommu¬ 
nications  Reports.  The  Executive 
Committee  also  appointed  Colonel 
Burnett  R.  Olmsted,  USA  (Ret.),  to 
be  Business  Manager  of  the  Associa¬ 
tion. 

Colonel  Baird  graduated  from 
West  Point,  Class  of  1926,  and  was 
commissioned  in  the  Infantry.  After 
numerous  peacetime  assignments  in 
the  Canal  Zone,  at  Fort  Penning, 
Georgia;  Fort  Sam  Houston,  Texas, 
and  with  the  Washington  Provisional 
Brigade  in  command  and  staff  posi¬ 
tions,  Colonel  Baird  served  as  Chief 
of  the  Militarv  Mission  to  the  USSR 
and  on  the  War  Department  General 
Staff  from  1941  to  1943. 

Administrative  Background 

Upon  his  graduation  from  the 
Command  and  General  Staff  School 
at  Fort  Leavenworth  in  1943,  he 
joined  its  faculty  as  Director  of  In¬ 
structor  Training.  Colonel  Baird  saw 
service  in  Korea  as  Regimental  Com¬ 
mander  of  the  31st  Infantry  and  later 
at  the  Headquarters  of  the  U.  S. 
Army,  Pacific. 

After  studying  at  the  Industrial 
College  of  the  Armed  Forces,  Colonel 
Baird  became  Chief,  Logistics  and 
Materiel  Planners  on  the  Standing 
Group,  NATO.  In  1954  he  returned 
to  the  Industrial  College  of  the 
Armed  Forces  as  Vice  Deputy  Com¬ 
mandant  of  the  Education  Division 
and  in  1955  was  appointed  Assistant 
Commandant  (Administration),  in 
which  capacity  he  served  until  his 
retirement.  With  his  extensive  back¬ 
ground  in  military-industry  relations. 
Colonel  Baird’s  experience  will  be  of 
great  value  to  Signal  and  the 
AFCEA. 

Mr.  Davies  is  well  known  to 
AFCEA  members  for  his  active  sup¬ 
port  of  Association  activities  over  the 
past  ten  years.  He  was  a  national  di¬ 
rector  from  1951  to  1955.  As  a  pro¬ 
minent  journalist  in  the  comnuiniea- 
tions  field,  Mr.  Davies,  serving  with¬ 


out  remuneration,  is  eminently  qual¬ 
ified  to  advise  the  staff  in  matters  in 
in  this  field. 

A  West  Point  graduate.  Class  of 
1917,  Colonel  Olmsted  retired  from 
the  Army  in  1951.  The  last  31  of  his 
34  years  of  active  duty  were  spent 
in  the  Ordnance  Corps.  He  is  a 
graduate  of  the  Ordnance  School  of 
Technology,  the  Ordnance  School  of 
Application,  Massachusetts  Institute 
of  Technology,  Class  of  1923,  and 
has  a  Master’s  degree  (MBA)  from 
Harvard  Graduate  School  of  Business 
Administration. 

His  militarv  duties  have  included: 
Assistant  PMST — University  of  Wis¬ 
consin  (1920);  Ordnance  Officer 
Tank  School,  Camp  Meade,  Md., 
(1923-1927);  War  Plans  Require¬ 
ment  Division,  Office,  Chief  of  Ord¬ 
nance,  (1927-31);  Ordnance  Offi¬ 
cer),  1st  Corps  Area,  Boston,  Mass., 
(1933-37) ;  Chief  of  Engineering  and 
Supply  Divisions,  Raritan  Arsenal, 
N.  J.,  (1937-39) ;  Chief  of  War  Plans 
and  Requirements  Division  (later. 
Materiel  Control  Division).  Office, 
Chief  of  Ordnance,  (1939-45). 

Other  duties  included:  District 
Chief,  New  York  Ordnance  District, 
(1945-47) ;  Special  Assistant  to  the 
Chief  of  Ordnance  for  industrial  mo¬ 
bilization  affairs,  and  MDAP  Chief 
of  Production  Service  Division, 
(1949-51). 

Signal  Corps  Summer  Camp  Award 

The  Association’s  annual  award  to 
the  outstanding  cadet  of  the  Signal 
Corps  ROTC  Summer  Camp  at  Fort 
Gordon  was  won  this  year  by  Ivan 
G.  Eagleson  of  Northeastern  Univer- 
sitv. 

The  gold  medal  and  certificate  were 
presented  at  the  final  camp  ceremo¬ 
nies  on  August  3rd  by  Brig.  Gen. 
Ralph  T.  Nelson,  Commanding,  Sig¬ 
nal  Corps  Training  Center,  Fort 
Gordon,  who  is  also  honorary  presi¬ 
dent  of  AFCEA’s  Augusta-Fort  Gor¬ 
don  Chapter. 

New  AFCEA  Chapter 

Keflavik 

Petition  for  charter  for  the  Keflavik 
(Iceland)  Chapter  was  approved  by 
the  Executive  Committee  in  July. 
This  increases  to  ten  the  number  of 
AFCEA  chapters  outside  the  United 
States. 
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Headed  by  Maj.  George  W.  White, 
USAF,  Iceland  Defense  Force,  who 
directed  the  organizational  efiForts, 
the  chapter  has  a  charter  member¬ 
ship  of  thirty-three  representatives  of 
the  Air  Force  and  industry. 

The  other  chapter  officers  are : 
vice-presidents — Maj.  John  D.  Lynch 
and  M/Sgt.  Quito  J.  Dinell,  1971 
A  ACS ;  treasurer — Charles  R.  Houser, 
1971  AACS;  secretary — Paul  E. 
Wagner,  Page  Communications  Engi¬ 
neers,  Inc. 

Introducing  AFCEA*s 
New  Group  Members 

Hogan  Laboratories,  Inc. 

The  AFCEA  welcomed  Hogan  Lab¬ 
oratories,  Inc.,  New  York,  N.Y.  as  a 
group  member  in  June.  Hogan  Labo¬ 
ratories  are  researchers  and  develop¬ 
ers  in  the  field  of  graphic  recording. 

The  following  members  of  the  firm 
have  been  designated  to  be  com  pan  v 
representatives  in  AFCEA:  John  V. 

L.  Hogan,  president;  Raymond  W. 
Bristol,  executive  vice-president;  El¬ 
liott  A.  Crooks,  vice-president;  Jacob 
B.  Burke,  secretary  and  counsel; 
Magnus  Johnson,  treasurer;  John  W. 
Smith,  chief  engineer;  John  V.  Ho¬ 
gan,  assistant  chief  engineer;  George 

M.  Stamps,  assistant  chief  engineer; 
Hugh  C.  Ressler,  project  engineer; 
David  Shaler,  project  engineer. 

Nems-Clarke,  Inc. 

Nems-Clarke,  Inc.,  Silver  Spring, 
Md.,  manufacturers  of  precision  elec¬ 
tronic  instruments,  became  a  group 
member  of  AFCEA  in  June. 

The  company  representatives  in 
the  Association  will  be:  A.  S.  Clarke, 
president;  J.  F.  Whitehead,  adminis¬ 
trator  of  government  contracts  and 
director  of  sales;  J.  L.  O’Gorman, 
chief  production  engineer;  P.  R. 
Mattix,  assistant  chief  production 
engineer;  K.  B.  Redding,  sales  depart¬ 
ment;  R.  E.  Grimm,  chief  develop¬ 
ment  engineer. 


Companies  Accepted  lor 

AFCEA  Croup  Membership  Since 
luly  1,  1956 

Nems-Clarke,  Inc. 

Hogan  Laboratories,  Inc. 

Brief  notes  about  these  companies  appear  in 
(his  issue. 

496  new  AFCEA  individual 
members  from  luly  7  to  Sept.  7 
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Now,  as  through  the  years.  Radio  R^c^tor, 
tractor  to  the  Armed  Forces  and 
years,  contributes  heavily  to  Americas 
skies  ...  by  designing  .  .  .  and  producing  4  wide  range  of 
radio  aids  to  navigation  for  both  pRoted  and 
aircraft. 

To  this  field,  Radio  Receptor  has  intisdftced  auc^h  devel 
opments  as  the  AN /CRN-11  Air  Ti'wapertable  Radio 
Range ;  the  first  airborne  and  ground  VHP  equipment  used 
by  CA A ;  omnidirectional  radio  range  systOns  ip  low  and 
medium  frequencies  with  associated  airborne  receivers  . . . 
and  the  BC-446  transmitter  which  was  the  eomer-stone  of 
radio  range  navigation  for  AACS.  The  recent  S-Band 
Missile  Beacon  illustrated  and  below  is 

another  example  of  the  dynamic  role  plays 

in  the  national  defense. 


One  of  RRco.^s  latest  prof- 
eets  is  the  design,  develop¬ 
ment  and  manufacture  of 
the  subminiature  S-Band 
Missile  Beacon  for  the 
Army.  This  transistorized 
unit  €**  long  by  2 hit*"  in 
diameter  provides  com¬ 
munication  facilities  which 
permit  tracking  and  guid¬ 
ance  of  the  missile  in  flight. 


Engineering  Products  Division 

RADIO  RKCRPTOR  COMRANY,  mC. 

In  Radio  and  Electronics  Since  1922 

240  Wythe  Avenue,  Brooklyn  11,  N.  Y. 


RADIO  R«C«PTOR  RROOOCTR  FOR  aOVRRNMKNT  AND  INOURTRYl 

RADAR,  NAVIGATION  AND  COMMUNICATIONS  EQUIPMENT,  SELENIUM  RECTIHERS, 
GERMANIUM  DIODES,  THERMATRON  DIELECTRIC  HEATING  EQUIPMENT. 


JMI 
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Universify  of  Minnesota.  Prof.  Henry  E. 
Hartig,  Electrical  Engineering  Department 
head,  presents  medal  to  Midshipman  Rob¬ 
ert  M.  Knox. 


Utah  State.  Doyle  W.  Packer,  AF,  is  award¬ 
ed  the  medal  by  Dean  Jerald  E.  Christiansen 
of  the  School  of  Engineering. 


The  Citadel.  Gen.  Mark  W.  Clark,  presi¬ 
dent,  awards  AFCEA  medal  to  Air  Force 
Cadet  Curtis  A.  Ritter. 


1956  AFCEA-ROTC  AWARDS 


The  Association’s  Annual  Gold 
medal  honor  awards  to  the  outstanding 
senior  ROTC,  AFROTC  and  NROTC 
students  majoring  in  electrical  engi¬ 
neering  were  presented  to  197  young 
men  at  122  colleges  and  universities 
this  spring.  In  some  cases,  local  chap¬ 
ters  made  awards  to  underclassmen. 

The  honor  roll  of  these  award  win¬ 
ners  is  as  follows: 

A  &  M  College  of  Texas 
Leland  C.  White,  Army 
Robert  W.  Young,  Air  Force 
A  &  T  College  of  North  Carolina 
Andrew  N.  Handy,  Jr.,  Air  Force 
Alabama  Pol3rtechnic  Institute 
Terry  M.  Eskew,  Army 
Robert  B.  Bliss,  Navy 
Brigham  Young  University 
Don  Parker,  Air  Force 
California  Institute  of  Technology 
Paul  O.  Lindfors,  Air  Force 
Carnegie  Institute  of  Technology 
George  P.  Lang,  Army 
Robert  H.  Detig,  Army  (jr.) 

John  W.  Wesner,  Army  (soph.) 

Case  Institute  of  Technology 
Robert  W.  Feucht,  Air  Force 
Catholic  University  of  America 
Richard  E.  Higgins,  Air  Force 
The  Citadel 

John  T.  Torlay,  Jr.,  Army 
Curtis  A.  Ritter,  Air  Force 
The  City  College  of  New  York 
Alfred  O.  Stuff,  Army 
Clarkson  College  of  Technology 
Richard  T.  Ashcroft,  Army 
Clemson  Agricultural  College 
Bobby  J.  Arnold,  Army 
Colorado  A  &  M  College 
Gilbert  L.  Johnson,  Air  Force 
Columbia  University 
Robert  A.  Weber,  Air  Force 


Cornell  University 
Gerald  F.  Dulin,  Army 
Stephen  G.  W.  Beck  von  Peccoz, 
Air  Force 

Herschel  H.  Loomis,  Jr.,  Navy 
Dartmouth  College 
Thomas  E.  Healy,  Navy 
Drexel  Institute  of  Technology 
Walter  T.  Greenwood,  Jr.,  Army 
George  Washington  University 
James  A.  Cauffman,  Air  Force 
Georgia  Institute  of  Technology 
Robert  E.  Sharpton,  Army 
John  J.  Pringle,  III,  Air  Force 
Philip  J.  Christensen,  Navy 
The  Johns  Hopkins  University 
Emil  C.  Muly,  Jr.,  Army 


Illinois  Institute  of  Technology 
Charles  C.  Rubey,  Air  Force 
Walter  1.  Anderson,  Navy 
Iowa  State  College 
Donald  D.  Carter,  Army 
Guntis  Sraders,  Air  Force 
Kansas  State  College 
Albert  A.  Kaine,  Army 
Donald  H.  Lenhert,  Air  Force 
Lafayette  College 
Thomas  Burcak,  Army 
Lehigh  University 
Eugene  R.  Muntean,  Air  Force 
Louisiana  Polytechnic  Institute 
Karl  K.  Womack,  Air  Force 
Louisiana  State  University 
John  S.  Linder,  Army 
Philip  R.  Blanchard,  Air  Force 
Loyola  University  of  Los  Angeles 
Eugene  P.  Kessler,  Air  Force 
Manhattan  College 
Donald  B.  Pennell,  Air  Force 
Marquette  University 
Ronald  W.  O’Keefe,  Army 
John  H.  Farrow,  Navy 
Massachusetts  Institute  of  Technology 
Charles  C.  Joyce,  Jr.,  Army 
Ronald  A.  Massa,  Air  Force 
Michigan  College  of  Mining  and 
Technology 

Harry  N.  Yakabe,  Army 
Robert  J.  Hirvela,  Air  Force 
Michigan  State  College 
Donald  R.  Musson,  Army 
Michigan  State  University 
Robert  R.  Murrel,  Air  Force 
Mississippi  State  College 
John  W.  Ramsay,  Air  Force 
Montana  State  College 
John  E.  Kimpton,  Army 
Clifford  G.  Jacobson,  Air  Force 
New  Mexico  College  of  A  &  M 
Robert  C.  Titsworth,  Army 
Newark  College  of  Engineering 
Charles  W.  Gruber,  Air  Force 


UMI 


Columbia  University.  Air  Force  Cadet  Rob¬ 
ert  A.  Weber  receives  medal  from  RAdm 
William  D.  Irvin,  Office  of  Chief  of  Naval 
Operations. 


Lehigh  University.  Col.  Earl  J.  Berryhill, 
Professor  of  Air  Science,  congratulates  Air 
Force  Cadet  Eugene  R.  Muntean. 


University  of  Idaho.  Air  Force  George 
Eidam  is  presented  award  by  Lt.  Col.  James 
M.  Hughes,  Professor  of  Air  Science. 


New  York  University 
Army  winner  not  reported 
North  Carolina  State  College  of  A  &  £ 
John  C.  Stuart,  Jr.,  Army 
Harry  S.  Reichard,  Air  Force 
North  Dakota  Agricultural  College 
Jerome  L.  Vonderheide,  Army 
Lawrence  L.  Meyer,  Air  Force 
Northeastern  University 
Raynor  W.  Taylor,  Army 
John  S.  Tuck,  Army  (jr.) 

Paul  Donato,  Army  (soph.) 


Norwich  University 
Gilbert  L.  Theroux,  Army 
Ohio  State  University 
Fred  H.  Irons,  Army 
Tom  G.  Purnhagen,  Air  Force 
Ohio  University 
Philip  A.  Krock,  Army 
Oklahoma  A  &  M  College 
Richard  A.  Rucker,  Army 
Orin  K.  Shellhammer,  Air  Force 
Oregon  State  College 
Ronald  A.  Shrock,  Army 


John  C.  Bowne,  Navy 
Pennsylvania  Military  College 
Richard  F.  Aschettino,  Army 
Pennsylvania  State  University 
Gustav  H.  Haak,  Jr.,  Air  Force 
Grover  W.  Lang,  Navy 
Polytechnic  Institute  of  Brooklyn 
William  L.  Mohr,  Army 
Pratt  Institute 
Nicholas  J.  Reeber,  Army 
Princeton  University 
William  F.  Lange,  Jr.,  Air  Force 
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Robert  Lugannani,  Navy 

Pnrdne  University 

Charles  L.  Snodgrass,  Army 
Robert  P.  Kothla,  Air  Force 
Neil  J.  Barta,  Navy 
Rensselaer  Polytechnic  Institute 
Martin  A.  Karch,  Army 
Norman  J.  L.  Violette,  Air  Force 
David  M.  Orth,  Navy 
Rose  Polytechnic  Institute 
Charles  Schukai,  Army 
Rutgers  University 
Christian  E.  Smith,  Army 
Charles  E.  Molnar,  Air  Force 
Seattle  University 
Martin  J.  Tapp,  Army 
South  Dakota  State  College 
Raymond  C.  Mayo,  Air  Force 
Southehi  Methodist  University 
Samuel  J.  Davis,  II,  Air  Force 
Southwestern  Louisiana  Institute 
William  W.  Hiter,  Air  Force 
Stanford  University 
Kenneth  S.  Croker,  Army 
Warwick  D.  Musson,  Air  Force 
Richard  C.  Anderson,  Navy 
State  College  of  Washington 
Peter  W.  Wood,  Army 
r  State  University  of  Iowa 
John  O.  Penhollow,  Army 
Ssnracuse  University 
James  A.  Kennedy,  Army 
Richard  Healy,  Air  Force 
Tennessee  Polytechnic  Institute 
Robert  B.  Phillips,  Army 
Texas  College  of  Arts  &  Industries 
Russell  D.  Edgerton,  Army 
Texas  Technological  College 
Richard  G.  Snyder,  Army 
James  C.  Wine,  Air  Force 
Tufts  College 

Robert  M.  Schlesinger,  Air  Force 
George  H.  Knightly,  Navy 
Tulane  University  of  Louisiana 
Bernard  C.  Frischhertz,  Jr.,  Navy 
Union  College  and  University 
John  E.  Drescher,  Air  Force 
The  University  of  Akron 
John  W.  Lauby,  Air  Force 
University  of  Alabama 
George  A.  Bailey,  Jr.,  Army 
University  of  Alaska 
Allen  B.  Hansen,  Army 
University  of  Arkansas 
James  E.  Walker,  III,  Army 
Benjamin  E.  Simpson,  Air  Force 
University  of  Buffalo 

Duane  F.  Hartman,  Air  Force 
University  of  California  (Berkeley) 
Bennett  S.  Bibel,  Army 
Virgil  L.  Romiti,  Air  Force 
University  of  California  (L.  A.) 

Wing  Jeung  Wong,  Air  Force 
University  of  Cincinnati 
John  W.  Dettmer,  Air  Force 
University  of  Colorado 
Martin  A.  Errickson,  Army 
Jon  R.  Greene,  Air  Force 
Paul  H.  Bardel,  Navy 
University  of  Connecticut 
Reginald  R.  Burch,  Army 
(ieorge  E.  Harrington,  Air  Force 


Marquette  University.  Army  Cadet  Ronald  W.  O'Keefe  was  awarded  the  gold  medal 
during  the  Army  ROTC  annual  Federal  Inspection  on  May  15th.  The  presentation  was  made 
by  John  H.  Paige,  Vice  President,  Wisconsin  Telephone  Company,  who  is  shown  congratulat¬ 
ing  Cadet  O'Keefe  during  the  ceremony. 


California  institute  of  Technology.  Cadet  Paul  O.  Lindfors  was  selected  as  the  outstanding 
Air  Force  senior  majoring  in  electrical  engineering.  At  right.  Dr.  Gilbert  D.  McCann,  Pro¬ 
fessor  of  Electrical  Engineering,  makes  the  presentation  of  AFCEA  award  to  cadet  Lindfors. 


University  of  Delaware 
Marshall  H.  Baker,  Army 
University  of  Denver 
Edward  R.  Young,  Army 
University  of  Detroit 
William  J.  O’Mara,  Army 
Karl  H.  Schumaker,  Air  Force 
University  of  Florida 

Charles  E.  Richards,  Army 
Floyd  D.  Kendrick,  Air  Force 
University  of  Idaho 
Russell  A.  Boor,  Army 
George  F.  Eidam,  Air  Force 
University  of  Illinois 

Bruno  V.  Dal  Corobbo,  Army 
Robert  P.  Johannes,  Air  Force 
Noel  A.  Grady,  Jr.,  Navy 
University  of  Kansas 
Robert  M.  Crisler,  Navy 
University  of  Kentucky 
James  H.  Stamper,  Jr.,  Army 
Walter  F.  Currie,  Air  Force 
University  of  Louisville 
James  M.  Boswell,  Navy 
University  of  Maryland 
Richard  A.  Smith,  Air  Force 
University  of  Massachusetts 
Bernard  S.  Cudak,  Army 
Joseph  P.  Lambert,  Air  Force 


University  of  Miami 
Willard  E.  Lockwood,  Army 
Dennis  W.  Lenhart,  Air  Force 
University  of  Michigan 
Casimer  J.  Gogulski,  Army 
Horace  W.  Diamond,  Navy 
University  of  Minnesota 
Russell  McNaughton,  Army 
Robert  M.  Knox,  Navy 
University  of  Missouri 
Byron  L.  Craig,  Army 
Roy  L.  Reed,  Jr.,  Air  Force 
University  of  Nebraska 
Wallis  R.  Cramorid,  Air  Force 
University  of  Nevada 
Daniel  S.  (hodman.  Army 
University  of  New  Mexico 
Norman  W.  Petersen,  Navy 
University  of  North  Dakota 
Roger  D.  Brandt,  Air  Force 
University  of  Notre  Dame 
Donald  L.  Gothard,  Army 
Walter  J.  Gill,  Air  Force 
James  L.  Massey,  Navy 
University  of  Oklahoma 
Richard  E.  Waddell,  Army 
Gene  A.  Cummings,  Air  Force 
George  A.  Thomas,  Navy 

{Continued  on  page  86) 
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FEllRITES-a  milestom  in 

communications 
engineering ! 

In  today’s  communications  engineering,  ferrites  are  ranked  with  transistors  in  im¬ 
portance.  Ferrites,  modern  cousins  of  the  ancient  lodestohe,  have  more  than  doubled 
the  efficiency  of  radar  and  microwave  operations. 

The  ferrites  are  magnetic  but,  unlike  natural  ferromagnetic  materials  they  resist 
electrical  current.  Replacing  one  of  the  iron  oxide  molecules  in  the  lodestone  formula 
with  the  oxide  of  any  one  of  a  number  of  metals  results  in  a  product  which  is  similar 
in  chemical  and  crystal  structure  to  the  lodestone  but  is  resistant  to  electric  current. 

A  few  of  the  achievements  for  these  strange  new  substances  are : 

1.  Simultaneous  sending  and  receiving  on  a  single  microwave  antenna, 

2.  FulUpoiver  transmission  in  microwave  ranges  with  no  poiver  loss  or  interference, 

3.  Elimination  of  frequency  drifts  in  microwave  transmission. 

This  new  group  of  solid  state  materials  makes  possible  the  continuous  search  by  radar, 
instead  of  the  intermittent  “pulse”  sending  and  receiving  of  World  War  II.  To  fully 
understand  all  the  implications  and  probable  uses  for  ferrites,  reserve  your  copy  of 
this  special  October  Proceedings  of  the  IRE  ferrites  issue.  It  will  take  its  place  in 
the  history  of  radio-electronics  along  with  the  transistor  issue  of  November,  1952,  and 
the  solid-state  electronic  issue  of  December,  1955.  You  will  want  to  read  and  refer  to 
it  for  years  to  come ! 


SPECIAL  OCTOBER  ISSUE  CONTAINS  27  IMPORTANT 

ARTICLES  ON  FERRITES: 


"Resonance  Loss  Properties  of  Ferrites  in  the  9KMC  Region"  . 

by  S.  Sensiper,  Hughes  Aircraft  Co. 

"Magnetic  Resonance  in  Ferrites"  by  N.  Bloembergen, 
Harvard  Univ. 

"Methods  of  Preparation  and  Crystal  Chemistry  of  Ferrites" 
by  Donald  Fresh,  Bureau  of  Mines 
"Topics  in  Guided  Wave  Propagation  in  Magnetized  Ferrites" 
by  Morris  L.  Kales,  Naval  Research  Lab. 

"Frequency  and  Loss  Characteristics  of  Microwave  Ferrite 
Devices"  by  Benjamin  Lax,  Lincoln  Lab.,  MIT 
"The  Non-Linear  Behavior  of  Ferrites  at  High  Microwave 
Signal  Levels"  by  H.  Suhl,  Bell  Telephone  Laboratories 
"Dielectric  Properties  and  Conductivity  in  Ferrites"  by  L.  G. 

Van  Uitert,  Bell  Telephone  Laboratories 
"The  Elements  of  Non-Reciprocal  Microwave  Devices"  by 
C.  L.  Hogan,  Harvard  Univ. 

"Fundamental  Theory  of  Ferro-  and  Ferri-Magnetism"  by 
J.  H.  Van  Vieck,  Harvard 

"Ferrites  as  Microwave  Circuit  Elements"  by  G.  S.  Heller,  MIT 
"Radiation  from  Ferrite-Filled  Apertures"  by  D.  J.  Angelakos, 
Univ.  of  Calif.,  Berkeley,  Calif. 

"Anisotropy  of  Cobalt-Substituted  Mn  Ferrite  Single 
Crystals"  by  P.  E.  Tannenwald  and  M.  H.  Seavey,  MIT 


"Birefringence  of  Ferrites  in  Circular  Waveguide"  by  N. 
Karayianis  and  J.  C.  Cacheris,  Diamond  Ordnance  Fuze 
Labs.,  Washington,  D.  C. 

"Ferrite-Tuned  Resonant  Cavities"  by  C.  E.  Fay,  Bell  Tele¬ 
phone  Laboratories 

"Ferrite  Tunable  Microwave  Cavities  and  the  Introduction 
of  a  New  Reflectionless  Tunable  Microwave  Filter"  by 
Conrad  E.  Nelson,  Hughes  Aircraft  Co. 

"Permeability  Tensor  Values  from  Waveguide  Measure¬ 
ments"  by  E.  B.  Mullen,  G.  E.,  Syracuse 

"A  New  Ferrite  Isolator"  by  B.  N.  Enander,  RCA  Labs. 

"Ferrite  Directional  Couplers"  by  A.  D.  Berk  and  E.  Strum- 
wasser,  Hughes  Aircraft  Co. 

"Intrinsic  Tensor  Permeabilities  on  Ferrite  Rods,  Spheres, 
and  Disks"  by  E.  G.  Spencer,  L.  A.  Ault,  R.  C.  LeCraw, 
Diamond  Ordnance  Fuze  Labs.,  Washington,  D.  C. 

"Magnetic  Tuning  of  Resonant  Cavities  and  Wideband  Fre¬ 
quency  Modulation  of  Klystrons"  by  G.  Jones,  J.  C. 
Cacheris,  C.  Morrison,  Diamond  Ordnance  Fuze  Labs. 

"Microwave  Resonance  Relations  in  Anisotropic  Single 
Crystal  Ferrites"  by  J.  O.  Ortman,  Harvard  Univ. 

"Anomolous  Propagation  in  Ferrite  Loaded  Waveguide" 
by  H.  Seidel,  Bell  Telephone  Laboratories 
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I - 

I  PROCEEDINGS  OF  THE  IRE 

I  1  East  79th  Street,  New  York  21,  N.  Y. 

I  □  Enclosed  is  $3.00 

I  □  Enclosed  is  company  purchase  order  for  the  October,  1956  issue  on  FERRITES. 
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University  of  Akron.  John  W.  Lauby  won  the  award  as  the  outstanding  Air  Force  senior 
majoring  in  electrical  engineering.  Above,  Dean  R.  D.  Landon  of  the  College  of  Engineering 
congratulates  Cadet  Lauby  following  the  presentation  ceremony. 


Robert  M.  Schlesinger,  AF 
Tufts  College 


Henry  J.  Zentgraf,  Air  Force 
University  of  Rhode  Island 
Harold  E.  Brown,  Army 
University  of  South  Carolina 
Billy  C.  Catoe,  Air  Force 


William  J.  O'Mara,  Army 
University  of  Detroit 

Worcester  Polytechnic  Institute 
Paul  D.  Schoonmaker,  Army 
Youngstown  University 
Bernard  J.  Vojtko,  Army 


Northeastern  University.  Awards  to  the  Northeastern  University  cadets  were  made  by  Ma|. 
Gen.  James  D.  O'Connell,  Chief  Signal  Officer,  at  the  AFCEA  national  convention  in  Boston. 
Shown  above  (left  to  right):  Lt.  Col.  Eugene  R.  Patterson,  Senior  Signal  Instructor,  North¬ 
eastern;  Col.  Murray  D.  Harris,  Professor  of  Military  Science  and  Tactics,  Northeastern; 
General  O'Connell;  Prof.  Martin  W.  Essigman,  Chairman  and  Co-ordinator  of  Electronics 
Research,  Northeastern;  Frederick  T.  Hershey,  winner  of  USVSCA  medal;  Raynor  W.  Taylor, 
AFCEA  gold  medal;  John  S.  Tuck,  AFCEA  silver  medal;  Paul  Donato,  AFCEA  bronze  medal. 
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Makes  the  Earth  FLAT,  Toe 

It  was  for  Gerhard  Mercator,  history  says,  to  solve  some  mighty  ^ 

knotty  16th  century  navigational  problems  by  accurately  pro- 
jecting  the  earth’s  curved  surface  onto  a  flat  plane.  Adventur- 
ous  navigators  needed  more  than  crude  maps  to  safely  venture  ^  F 

beyond  their  horizons.  From  the  pen  of  this  Flemish  mapmaker  . 
came  the  “projection”  method  of  chartmaking.  On  Mercator’s 
drawing  board  is  found  the  birthplace  for  the  reliable  maps  * 

and  charts  of  modern  navigation.  I  I 

Just  as  sailors  in  Mercator’s  age  needed  a  “flat”  earth,  sordid 
communicators  in  this  tv  and  microwave  era.  “Line-of-sight” 
transmissions  no  longer  served  our  entire  communication 
demands.  JScatter  Propagation  held  the  challenge  for  electronic 
ingenuity.  As  part  of  the  team  working  for  Page  Communications  Engin¬ 
eers,  Inc.  on  a  Bureau  of  Standards  project,  TOWER  was  selected  to  engin¬ 
eer  and  fabricate  one  of  the  first  successful  High  Gain  Corner  Reflector 
Antenna  installations  for  trans-horizon  microwave.  TOWER  continues  to 
supply  these  critical  installations  in  mass  quantities.  Whatever  your  com-' 
niunication  problems,  wherever  they  may  be  .  .  .  depend  on  TOWER  for 
creative  engineering. 
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fabricators 
and  erectors 
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Write  for  free  illustrated  booklet 
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tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufacture 
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AUTOMATIC  4 


Of  all  the  dial  telephones  now  in  service  throughout  the 
world,  over  two- thirds  operate  on  the  principles  which 
Automatic  Electric  originated  and  developed ...  In  addition 
to  its  service  to  the  telephone  industry,  Automatic  Electric 
has  for  many  years  offered  communication  and  electrical 
control  equipment  to  all  industry. 

P-A-X  BUSINESS  TELEPHONE  SYSTEMS 

Company-owned  inside  telephone  systems— entirely  separate 
from  the  public  telephones.  P-A-X  Systems  are  completely 
private,  completely  automatic— give  you  lightning-fast  service 
24  hours  a  day — no  inatter  how  busy  the  city  switchboard 
may  be.  Thousands  in  use,  in  organizations  of  all  sizes. 

ELECTRICAL  CONTROL  COMPONENTS 

Built  to  the  exacting  standards  of  the  telephone  industry, 
Automatic  Electric  relays  and  switches  are  vital  components 
of  many  electrical  and  electronic  devices.  Available  in 
scores  of  basic  types,  each  with  numerous  varieties  of  coil 
and  contact  combinations  to  meet  any  electrical  control 
need.  These  Automatic  Electric  components  are  finding 
innumerable  uses  in  industry. 

For  further  information  on  Automatic  Electric’s  P-A-X 
Business  Telephone  Systems  or  on  Relays  and  Switches 
for  Industrial  Control,  write:  Automatic  Electric  Sales 
Corporation,  1033  W.  Van  Buren  Street,  Chicago  7,  Illinois. 

In  Canada:  Automatic  Electric  Sales  (Canada)  Ltd.,  Toronto  16 

Offices  in  Principal  Cities, 
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AFCEA  CHAPTERS — National  Director  of  Chapters:  RAdm.  Henry  C.  Bruton,  USN 

REGIONAL  VICE  PRESIDENTS 

Region  A:  T.  L  BarfUtf,  RCA,  30  RockafelUr  Plaza,  Naw  York,  N.  Y.  New  England  States,  New  York,  New  Jersey. 

Region  B:  Gaorga  C.  Ruahl,  Jr.,  2 118  St.  Paul  St.,  Baltimora,  Md.  Delaware,  District  of  Columbia,  Kentucky, Maryland  Ohio, 
Pennsylvania,  West  Virginia  and  Virginia. 

Region  C:  Ralph  S.  Grist,  So.  Ball  T&T  Co.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — from  North 
Carolina  to  Louisiana  including  Tennessee. 

Region  D:  Col.  Gaorga  L.  Richon,  Hq.  Fourth  Army,  Fort  Sam  Houston,  Tax.  New  Mexico,  Texas,  Oklahoma,  Arkansas. 
Region  B:  Darwin  H.  Daavar,  1033  W.  Van  Buran  St.,  Chicago,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minnesota,  Iowa, 
Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado. 

Region  P:  Col.  Lloyd  C.  Parsons,  1807  1 6th  Ava.,  San  Francisco,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon, 
Montana  and  Washington, 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Prasidant— Col.  Kirk  Buchak, 
Fort  Huachuca,  Ariz.  Sacratary — Lt.  Col. 
Claranca  O.  Coburn,  PO  Box  2813,  Fort 
Huachuca. 

ATLANTA:  Prasidant  —  Charlas  M.  Ebar- 
hart,  Southarn  Ball  T&T  Co.,  805  Paach* 
traa  St.,  N.E.,  Atlanta,  Ga.  Sacratary — 
Albart  J.  Cartey,  Southarn  Ball  T&T  Co., 
51  Ivy  Straat,  N.E..  Atlanta,  Ga. 

AUGUSTA -PORT  GORDON:  Prasidant— 
J.  C.  Woodward,  Jr.,  Southarn  Ball  T&T 
Co.,  937  Graana  St.,  Augusta,  Ga.  Sacra¬ 
tary — Waltar  B.  Naalay,  Southarn  Ball  T&T 
Co.,  937  Graana  St.,  Augusta,  Ga. 

BALTIMORE:  Prasidant — Gaorga  C.  Ruahl, 
Jr.,  2118  St.  Paul  St.,  Baltimora,  Md.  Sac¬ 
ratary — Travor  H.  Clark,  Wastinghousa 
Elactric  Corp.,  Air  Arm  Div.,  Friandship 
Int'l.  Airport,  Baltimora. 

BOSTON:  Prasidant — Gardinar  G.  Graana, 
Browning  Laboratorias,  Inc.,  750  Main  St., 
Winchastar,  Mass.  Sacratary— Louis  J. 
Dunham,  Jr.,  Franklin  Tachnical  Instituta, 
41  Barkalay  St.,  Boston,  Mass. 

CENTRJiL  PLORIDA:  Prasidant— Willard 
L.  Moor,  3002  Fair  Oaks,  Tampa,  Fla. 
Sacratary — Russall  R.  Randall,  22  Gardan 
Driva.  Apt,  7,  MacDill  AFB,  Fla. 

CHICAGO:  Prasidant — Raymond  K.  Friad, 

1 1 1  W.  Monroa  St.,  Chicago,  III.  Sacratary 
—Jamas  F.  Waldon,  SigC  Supply  Agancy, 
615  W.  Van  Buran  St.,  Chicago. 

DAYTON-WRIGHT:  Prasidant— Byron  K. 
Boattchar,  AVCO  Mfg.  Corp.,  379  W. 
First  St.,  Dayton,  Ohio.  Sacratary — 
Michaal  S.  Gazalla,  AVCO,  379  W.  First 
St.,  Dayton,  Ohio. 

DECATUR:  Prasidant— Lt.  Col.  Frad  J. 
Hays,  Dacatur  Signal  Dapot,  Dacatur,  III. 
Sacratary — CWO  Alfrad  A.  Mulzat,  Da¬ 
catur  Signal  Dapot,  Dacatur,  III. 

PORT  MONMOUTH:  Prasidant— Col.  Frad 
J.  Elsar,  TSS,  Fort  Monmouth.  Sacratary — 
Lt.  Col.  Nall  E.  J.  Farnham,  TSS,  Fort 
Monmouth. 

GULP  COAST:  Prasidant — Maj.  Don  L.  Pol¬ 
ing,  OMR  311,  Kaaslar  AFB,  Biloxi,  Miss. 
Acting  Sacratary — Ancil  Z.  Arsanaau, 
1350  Park  Court  South,  Biloxi,  Miss. 

GREATER  DETROIT:  Prasidant  — Josaph 
H.  Swartz,  Sanaca  Elactric  Co.,  9930 
Knodall,  Datroit.  Sacratary — J.  R.  Saxton, 
Michigan  Ball  Talephone  Co.,  305  Michi¬ 
gan  Ava.,  Datroit,  Mich. 

HAWAII:  Prasidant — Col.  Glenn  S.  Maader, 
SigSac,  USARPAC,  APO  958,  S.  F.  Sac¬ 
ratary— Jack  R.  Read,  284  Wailupa  Circia, 
Honolulu. 

KANSAS  CITY:  Prasidant  —  William  R. 
Whaalar,  AT&T  Co.,  324  E.  Ilth  St., 
Kansas  City,  Mo.  Sacratary — W.  L.  Car- 
roll,  AT&T  Co.,  324  E.  Ilth  St.,  Kansas 
City,  Mo. 

KEPLAVIK:  President — Maj.  George  W. 
White,  Hqs.  Iceland  Defense  Force,  APO 
81,  New  York.  Secretary — Paul  E.  Wag¬ 
ner,  Page  Communications  Engineers,  Inc. 

KOREAN:  President- Col.  Wiilice  E. 
Groves,  Hqs.  AFFE-8A  SigSec,  APO  301, 
San  Francisco.  Secretary — Maj.  Robert 
G.  Morgan,  Hqs.  AFFE-8A  SigSec,  APO 
301,  San  Francisco. 


LEXINGTON:  Prasidant — Maj.  K.  J. Holmes, 
Lexington  Signal  Dapot,  Lexington,  Ky. 
Secretary — Michaal  E.  Kallar,  309  Hills¬ 
boro,  Lexington,  Ky. 

LONDON:  President  —  Capt.  Edward  F. 
Metzger,  USN  Purchasing  Office,  APO 
100,  Naw  York.  Secretary — Maj.  Russ  C. 
Foss,  MAAG-UK,  Army  Sac.,  Box  28, 
USN  100,  FPO,  N.  Y. 

LOUISIANA:  Prasidant — Charlas  Pearson, 
Jr.,  Southarn  Ball  Tal.  &  Tal.  Co.,  520 
Baronna  St.,  Naw  Orleans.  Sacratary — A. 
Bruce  Hay,  Southarn  Ball  Tal  &  Tal  Co., 
520  Baronna  St.,  Naw  Orleans,  La. 

MONTGOMERY:  Prasidant— Lt.  Col.  Lae 
M.  Paschall,  Air  Cmd  &  Staff  Collage, 
Maxwell  AFB.  Sacratary — Irvin  Gassan- 
haimar,  Jr.,  Mercantile  Paper  Co.,  138 
Commerce  St.,  Montgomery,  Ala. 

NAGOYA:  President — Col.  Stave  J.  Gad- 
lar,  Hq.  5th  AF,  APO  710,  S.  F.  Sacra¬ 
tary — Craig  D.  Eldarkin,  Box  707,  Hq.  5th 
AF,  APO  710,  S.  F. 

NEW  YORK:  Prasidant — Stanley  F.  Patten, 
Allan  B.  DuMont  Labs,  Inc.,  750  Bloomfield 
Ava.,  Clifton,  N.  J.  Secretary — David 
Talley,  Fad.  Tal.  &  Radio,  100  Kingsland 
Rd.,  Clifton,  N.  J. 

NORTH  CAROLINA:  Prasidant  —  Col. 
Charlas  A.  Stanley,  XVIIi  Airborne  Corps, 
Fort  Bragg,  N.  C.  Sacratary — Capt.  Rus¬ 
sell  G.'  Watts,  SigSac,  ist  Log.  Cmd., 
Fort  Bragg,  N.  C. 

NORTH  TEXAS:  Prasidant— H.  J.  Wissa- 
mann,  Texas  Instruments,  6000  Lemmon 
Ava.,  Dallas,  Tax.  Sacratary — John  W. 
Williams,  4913  Cockrell  Ava.,  Fort  Worth, 
Tax. 

NORTHWEST  PLORIDA:  Prasidant— Lt. 
Col.  Waltar  G.  Wilson,  Hq.  AFOTC,  Eg- 
lin  AFB,  Fla.  Sacratary — Capt.  Ross  E. 
Tillman,  Jr.,  APGC,  Eglin  AFB,  Fla. 

ORANGE:  Prasidant— Frad  A.  Cullman, 
Radiation,  Inc.,  501  Commonwealth  Ava., 
Orlando,  Fla.  Sacratary — Maj.  Donald  E. 
Dobbins,  Orlando  AFB,  Fla. 

PARIS:  Prasidant — Joseph  R.  Pernica,  NATO 
International  Staff,  Palais  da  Chaillot, 
Paris,  Franca.  Sacratary —  Lt.  Col.  F.  V. 
Diehl,  SigDiv,  SHAPE,  APO  55.  N.  Y. 

PHILADELPHIA:  President- William  F. 

Powell,  Jr.,  Bell  Telephone  Co.,  1835  Arch 
St.,  Philadelphia,  Pa.  Secretary — Robert 
G.  Swift,  Diamond  State  Telephone  Co., 
121  N.  Broad  St.,  Phila. 

PHILIPPINE:  President—  Maj.  Ted  E. 
Reger,  SAMAP,  APO  74,  S.  F.  Secretary — 
Capt.  Frank  S.  Covey,  2720th  Maint. 
Group,  APO  74,  S.  V. 

PITTSBURGH:  President- H.  W.  Mitchell. 
Bell  Telephone  Co.,  1001  Liberty  Ave., 
Pittsburgh,  Pa.  Secretary — H.  W.  Shep¬ 
ard,  Jr.,  386  Arden  Road,  Pittsburgh. 

ROCKY  MOUNTAIN:  President- Lt.  Col 
Frederick  K.  Nichols,  Hqs.  ADC,  Ent  AFB, 
Colo.  Secretary — Maj.  Harvey  I.  Meliion, 
Box  23,  Hq.  ADC,  Ent  AFB,  Colo. 

ROME:  President — Maj.  William  B.  Bodine, 
Army  Sec.  MAAG,  APO  794,  N.  Y.  Sec¬ 
retary — John  E.  Colarusso,  MAAG  Army, 
APO  794,  N.  Y. 


ROME-UTICA:  President — Robert  A.  Rod¬ 
riguez,  104  Gian  Road,  Roma,  N.  Y.  Sacra¬ 
tary — Darrell  S.  Kirby,  904  Floyd  Ava., 
Roma,  N.  Y. 

SACRAMENTO:  Prasidant — M  i  1 1  o  n  G. 
Mauar,  2320  Ralston  Rd.,  Sacramento. 
Sacratary — Capt.  Robert  McMorrow,  951 
La  Sierra  Driva,  Sacramento. 

SAN  PRANCISCO:  Prasidant— C.  L.  Wick- 
strom.  Pacific  T&T  Co.,  140  Naw  Mont¬ 
gomery  St.,  San  Francisco,  Calif.  Secre¬ 
tary — Karel  W.  Goossans,  Pacific  T&T  Co., 
140  Naw  Montgomery  St. 

SAN  JUAN:  President  —  Jamas  P.  Fitzwil- 
liam,  2303  Laurel,  Santurca,  P.  R.  Sacra¬ 
tary — Albart  Pulcini,  P.  R.  Telephone  Co., 
Tanca  261,  San  Juan. 

SCOTT-ST.  LOUIS:  Prasidant— Waltar  W. 
Van  Skiver,  26  Madison,  Mascoutah,  III. 
Sacratary — Allan  L.  Eisanmayar,  PO  Box 
456,  Trenton,  III. 

SEATTLE:  Prasidant — Raymond  J.  Laina, 
521  E.  123rd,  Seattle,  Wash.  Sacratary — 
Merrill  R.  Stiles,  916  W.  122nd,  Seattle. 

SOUTH  rfXAS;Prasidant — S.  H.  Simpson, 
Jr.,  Southwest  Research  Instituta,  Box 
2296,  San  Antonio,  Tax.  Sacratary — S.  H. 
Kaana,  Southwest  Research  Instituta,  Box 
2296,  San  Antonio,  Tax. 

SOUTHERN  CALIPORNIA:  Prasidant— 
Charlas  A.  LaHar,  RCA  Victor  Div.,  1560 
N.  Vina  St.,  Hollywood,  Calif.  Sacratary— r 
Jack  Warner,  Jr.,  4000  Warner  Blvd., 
Burbank,  Calif. 

SOUTHERN  CONNECTICUT:  Prasidanf— 
Lincoln  Thompson,  Raymond  Engineering 
Lab,  Inc.,  Smith  St.,  Middletown,  Conn. 
Sacratary- — John  N.  Higgins,  KIP  Elec¬ 
tronics  Corp.,  29  Holly  St.,  Stamford, 
Conn. 

SOUTHERN  VIRGINIA:  Prasidant— Lt. 
Col.  Melvin  M.  Lawson,  Hq.  CONARC, 

R.  Monroa,  Va.  Sacratary — Gerald  R. 
Sauer,  463  Cedar  Driva,  Hampton,  Va. 

SWITZERLAND:  Prasidant— John  H.  Gay¬ 
ar,  International  Frequency  Registration 
Board,  Palais  Wilson,  Geneva.  Sacratary 
— Gerald  C.  Gross,  Int'l  Telecommunica¬ 
tions  Union,  Geneva. 

TINKER-OKLAHOMA  CITY:  President- 
Loyd  G.  Dorsett,  Dorsett  Labs.,  Inc.,  Nor¬ 
man,  Okla.  Secretary — Col.  William  L. 
Gregory,  1800  AACS  Wing,  Tinker  AFB, 
Okla. 

TOKYO:  President — James  T.  Ramsey,  Hq. 
FEAF,  Box  228,  APO  925,  S.  F.  Secretary 
—Robert  M.  Fleisher,  Box  675,  APO  925, 

S.  F. 

WASHINGTON:  President  — M.  C.  Rich- 
mond.  Western  Electric  Co.,  713  Cafritz 
Bldg.,  1625  Eye  Street,  N.  W.  Secretary — 
George  Sheets,  712  Cafritz  Bldg.,  1625 
Eye  Street,  N.  W. 

ACTIVE  STUDENT  CHAPTERS 

Iowa  State  College,  Ames,  Iowa 
New  York  University,  N.Y.C. 

Northeastern  University,  Boston,  Mass. 
Norwich  University,  Northfield,  Vt. 
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•  Guided  Missiles  •  Radar  •  TRANSAC  Digital  Computers  •  Underwater  Ordnance  •  Bombing  and  Fire 
Control  Systems  •  Servo-Mechanisms  •  Microwave  Communication  Systems  •  Infra-Red  Devices  • 
Transistor  Circuit  Application  •  Multiplex  Equipment  *  Television  Relay  Systems  •  Industrial  TV  • 
Color  Broadcast  Equipment  •  Forward  Scatter  Communications  *  Fire  Control  Systems  •  RE  DAP 


Philco  offers  a  wealth  of  career  opportunities  for  qualified  engineers 


PHILCO  CO  RPORATION 

GOVERNMENT  and  INDUSTRIAL  DIVISION  •  PHIL ADELPHI A  44,  PENNA. 
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PHILCO  is  Currently  Engaged  in  Long  Range  Industrial  and  Diverse  Military  Engineering  Fields 


Reconnaissance  television 


moves  GHQ 


directly  over  any  target  zdne 


Today,  the  United  States  Air  Force  has  perfected  a  far- 
seeing  ’’third  eye”.  . .  strategic  airborne  television.  Now 
the  Military  Command  can  watch  the  TV  screen  as  though 
it  were  a  living,  moving  map  .  .  .  and  direct  distant 
maneuvers  and  operations.  Philco  is  proud  to  have 
developed  a  special  airborne  TV  system,  to  meet  the  high 
technical  and  performance  standards  of  the  U.S.  Air  Force. 


SEES  ALL  . . .  TELLS  ALL 
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Arizona 


Chapter  News 


Chartered  May  26,  1955 

Atlanta 

Chartered  February  18,  1948 

Augusta-Fort  Cordon 

Chartered  April  19,  1949 

Guest  speaker  at  the  June  14th  meet¬ 
ing  was  Col.  W.  D.  Harden,  Commodore 
of  the  Augusta  Sailing  Club  and  for¬ 
mer  president  of  the  Augusta  Historical 
Society.  With  sailing  as  his  subject. 
Colonel  Harden  discussed  the  different 
types  of  sail  boats,  sailing  terms  and 
their  applications.  He  illustrated  his 
presentation  with  a  series  of  color  photo 
slides  taken  of  the  sailing  club  members 
and  their  crews  sailing  their  boats  at 
Clarks  Hill  Lake. 

The  July  19th  meeting  was  a  steak 
dinner  party  and  dance  at  Timmermans 
in  Augusta  to  honor  the  wives  of  the 
chapter  members.  The  door  prize  was  a 
set  of  steak  knives  and  was  won  by 
Mrs.  Percy  C.  Reardon. 

Arrangements  for  this  successful  so¬ 
cial  event  were  made  by  the  following 
program  committee:  Col.  B.  L,  Avera, 
chairman;  T.  M.  Baker,  and  Maj.  C. 
Picciouolo. 

Baltimore 

Chartered  May  6,  1947 

The  United  States  Naval  Academy 
was  host  to  the  chapter  on  June  16th. 
Activities  included  a  luncheon  meeting, 
social  hour,  and  a  tour  of  the  Naval  Ra¬ 
dio  Station  or  a  cruise  around  Chesa¬ 
peake  Bay  in  a  yard  patrol  boat. 

The  results  of  the  recent  annual  elec¬ 
tion  were  announced  as  follows:  presi¬ 


dent  —  George  C.  Ruehl,  Jr.,  who  had 
headed  the  chapter  during  1952-54; 
vice-presidents  —  Lt.  Cdr.  Joseph  G. 
Bastow,  USCG;  John  M.  Pearce,  Hoover 
Electronics,  Inc.;  Adam  A.  Fiedler, 
Bendix  Radio;  John  W.  Downing, 
Downing  Crystal  Co.;  Col.  Richard  S. 
Carter,  ARDC;  Col.  Charles  L.  Cogs¬ 
well,  USMC;  Lt.  Cdr.  John  Gersouk, 
Jr.,  USN;  E.  T.  Loane,  Chesapeake  & 
Potomac  Telephone  Co.;  Lt.  Col.  E.  T. 
Rhatigan,  USA;  F.  W.  Godsey,  Jr., 
Westinghouse  Air  Arm  Div.;  secretary 
— Trevor  H.  Clark,  Westinghouse  Air 
Arm  Div.;  treasurer  —  Ray  Moore, 
Hoover  Electronics,  Inc.  Executive 
Committee  members:  E.  R.  Harrall, 
Bendix-Friez;  Plummer  Wiley,  C&P 
Telephone  Co.;  and  J.  Walton  Colvin, 
Bendix  Radio. 

AFCEA  gold  lapel  pins  were  pre¬ 
sented  to  Henry  B.  Yarbrough,  retiring 
president,  and  to  Lt.  Cdr.  John  M. 
Jones,  electronics  officer.  Naval  Radio 
Station,  Annapolis,  in  token  of  the 
chapter’s  gratitude  for  their  outstand¬ 
ing  service.  » 

Boston 

Chartered  Noyember  14,  1947 

Cayuga 

Chartered  April  7,  1954 

Central  Florida  * 

Chartered  February  1,  7956 

The  July  12th  meeting  was  held  at 
the  Officers’  Club,  MacDill  Air  Force 
Base.  A  program  committee  was  ap¬ 
pointed  for  six  months  as  follows: 
chairman — Kenneth  E.  Schubert,  Phil- 
co  Corp.;  Arthur  M.  Brown,  Peninsular 
Telephone  Co.;  Capt.  Harold  E.  Logs¬ 


don,  USAF ;  and  Richard  W.  Schneider, 
Electrical  Instruments  Co. 

At  the  conclusion  of  the  business  ses¬ 
sion,  the  members  drove  to  the  site  of 
the  660th  Air  Control  and  Warning 
Squadron  where  radar  search  sets  and 
height  -  finding  and  communications 
equipment  were  explained  and  demon¬ 
strated. 

Chicago 

Chartered  October  5,  1946 

Capt.  Leland  P.  Kimball,  Jr.,  Supply 
Corps,  USN,  Commanding  Officer,  and 
personnel  of  the  Electronic  Supply  Of¬ 
fice,  Great  Lakes,  were  hosts  to  the 
chapter  for  its  monthly  dinner  meeting 
and  annual  election  on  June  7th.  One 
hundred  and  forty  members  and  guests 
were  present. 

Featured  speaker  was  Capt.  W.  1. 
Bull,  USN,  Asst.  Chief  (Electronics), 
Bureau  of  Ships,  who  talked  to  the 
group  on  how  the  Electronic  Supply 
Office  ties  in  with  the  electronics  pro¬ 
gram  of  the  Bureau  of  Ships,  and  the 
significance  of  that  program  to  industry. 

Captain  Bull  reviewed  the  incidents 
which  led  to  the  establishment  of  the 
Electronic  Supply  Office  and  stated 
that  the  Bureau  of  Ships  would  have 
found  it  difficult  to  handle  the  post-war 
problems  of  electronic  supply  if  inven¬ 
tory  control  and  purchase  functions  had 
been  kept  in  Washington.  He  said  that 
the  Navy  is  taking  on  a  “new  look,”  a 
necessary  action  if  we  are  to  keep 
abreast  of  potential  threats. 

“Naturally,  our  research  and  develop¬ 
ment  programs  are  being  pushed  to 
seek  better  counters  to  the  threats  that 
we  must  face  .  .  .”  said  Captain  Bull. 


Shown  at  the  Baltimore  Chapter  meeting  on  May  16,  1956,  at  U.  S.  Coast  Guard  Yard  (left  to  right):  Mrs.  J.  A.  Shipley;  Adam  A. 
Fiedler;  Mrs.  Adam  A.  Fielder;  Col.  George  V.  Johnson,  USA;  Mrs.  George  V.  Johnson;  George  C.  Ruehl,  Jr.;  Capt.  Hicks,  Com¬ 
mandant,  USCG  Yard;  Mrs.  Joseph  G.  Bastow;  Lt.  Cdr.  Joseph  G.  Bastow,  USCG;  Mrs.  J.  Walton  Colvin,  and  J.  Walton 
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UMI 


where  frequency  stability  is  a  "must^ . .  i 


THIS 


VARIAN 

KLYSTRON 


HAS 


NO 


EQUAL 


FOR  X-BAND  RADAR  RECEIVERS 

ITS  TNI  LOW  COST  RUOGID  VA-203S  . . .  most  advanced  reflex  klystron  ever  • 
developed  for  radar  and  beacon  local  oscillator  service.  The  exclusive  i 
brazed-on  external  tuning  cavity  provides  frequency  stability  obtainable  • 
in  no  other  klystron.  This  construction  provides  outstanding  stability  dur-  • 

ing  shock,  vibration  and  temperature  cycling . . .  takes  punishing  50  to  i  - 

100  G  shocks  and  provides  absolutely  reliable  operation  at  high  altitude  I 
WITHOUT  pressurization.'  •  Pow 

rot  sum-RUGGiD  siRViCi  (Shocks  to  2^  G) . . .  Varian  offers  the  VA-201  .  I 
klystron.  This. tube  is  equipped , with  integral  mold^  silastic  leads,  is  1^ 

similar  to  the  VA-203B  and  performs  with  the  same, absolute  reliability.  I'. 

AU  THIS!  iXCLUSIVI  VARIAN  FiATURES . . .  •  Unique  brazed-on  external  tun-  ; 
ing  cavity  ^sures  exceptional  frequency  stability^.*  Reliable  operation  at  '  I* 
low  voltage  and  from  poorly  regulated  power  supplies  •  Negligible  micro-'.  • 
phonics  •  Slow  tuning  rate  ...  long  tuning  life* . . .  single  shaft  tuner  '•  l  fica 
adapts  easily  to  motor  tuning  •  Withstands  50  to  100  G  shocks  (up  to  -  .'Z  "  ' 

250  G's  for  the  VA-201 )  •  •  VA-203B"  weighs  less  than  4  ounces.  BoA  ^ 
tybes  mate  directly  to*  standard  waveguide  flanges.  "l  mei 


OUARANTCED  SPECIFICATIONS 


•SOOlefMOMc 

VA.201S 

VA-SOI 

Resonator  Voltage 

300  V 

300  V 

Heater  Voltage 

6.3  V 

6.3  y 

Heater  Current 

0.45  Amp 

1.2  Amp 

Power  Output 

20mW, 
Min  . 

40mW, 

‘  ...Min 

Electronic  Tuning 
Rangel  , 

30  Me. 

»  Min  ' ; 

20  Me.  * 
. .  Min 

Vibration  FM  at. 

10  G  ’  • 

.1  Me,.  . 
p-p.  Max 

.  0.2  Me, 
p-p.  Max 

Get  ' complete  technical  data  and  q^eci* 
fications  oti  the  outstanding  yA>>i203B 
''  '  and  its  companion  VAr201 . . .fittest  kly¬ 
strons  made  £or  modem  radar.''  Write  to.. 
our  Applications  Engineering  Depart¬ 
ment  today.  ' f  :: . 
-  X'  *’ 


THE 

'  ''  MARK  OF 
.  LEADERSHIF 


■\  V  A  R  I A  N  ggoocigfes  * 

I  PA  La.  ALTO  i\,  C  A  L  I  F.O  R  K  *  A 
'' Representatives  in  principal  cifias'  ;  -  *  - 


KLYSTRONS.  TRAVELING  WAVE.TUBES.  BACKWARD  WAVE  OSCl.LLATQfiS.  LINEAR  ACCEIERATORS,. MICROWAVE  SYSTfM  COMPONENT^ 
R.  F.  SPEaROMETERS.  MAGNETS,  MAGNETOMETERS.-STALOS".  POWER  AMPLIFIERS.  GRAPHIC*  RECORDERS.'  RESEARCH  AND  DEVELOPMEI^  SERWES 
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Newly-elected  officers  of  Chicago  chapter  present  at  the  monthly  dinner  meeting  July  12. 
Hosts  were  Capt.  Kimball  and  personnel  of  Great  Lakes  Electronic  Supply  Office.  Left 
to  right:  James  F.  Weldon,  secretary-treasurer;  Col.  A.  N.  Niemi,  Signal  Corps,  director; 
Raymond  K.  Fried,  president;  John  R.  Howland,  director;  D.  B.  Miller,  vice  president; 
Capt.  L.  P.  Kimball,  Jr.,  USN,  director;  Carrington  H.  Stone,  vice  president. 


ATLAS  helps  put 

TMme  ifiites 

tH  weaiR 


with  TACAN  ANTENNA 
BASE  PEDESTAI  ASSEMBLY 

•  Whether  a  jet  searching  for  its 
carrier  base  ...  or  a  commercial 
liner  flying  an  intercity  run,  TACAN, 
developed  for  the  United  States 
Navy  and  Air  Force  by  Federal 
Telecommunication  Laboratories, 
and  manufactured  by  Federal  Tele¬ 
phone  and  Radio  Company,  both 
divisions  of  the  International  Tele¬ 
phone  and  Telegraph  Corporation, 
provides  super  accurate  radio  high¬ 
ways. 

The  antenna  base  pedestal  contains 
equipment  which  rotates  and  stabi¬ 
lizes  the  radiating  portion  of  the 
antenna,  and,  in  addition,  supplies 
pulses  which  affect  the  radiated 
pattern.  These  units  are  part  of  the 
equipment  precisioneered  by  Atlas, 
as  well  as  other  electro-mechanical 
assemblies. 

From  pilot  stage  to  production  effi¬ 
ciency  Atlas  furnishes  the  practical 
engineering  and  facilities  between 
the  idea  and  finished  product.  Atlas 
production  facilities,  engineering 
service,  toolmakers  and  mechanics 
offer  you  one  source  of  electro¬ 
mechanical  assemblies.  Write  for 
new  facilities  catalog  to  Atlas  Pre¬ 
cision  Products  Co.,  Phila.  24,  Pa. 


^rec/s/off  'Procfucfs 


“We  are  .  .  .  trying  desperately  to  keep 
inherently  complex  equipment  simple 
and  reliable,  and  we  are  encouraging 
to  the  maximum  any  ideas  which  indus¬ 
try  can  offer  us  in  the  line  of  simplifica¬ 
tion  .  .  .  We  are  going  full  steam  ahead 
to  create  a  modern  Navy  fully  capable 
of  keeping  command  of  the  seas  in  the 
face  of  any  potential  threats.  W'e  hope 
that  you  in  industry  will  appreciate  the 
truly  great  changes  that  are  taking 
place  and  help  us  to  accomplish  them 
as  quickly  as  possible  and  as  econom¬ 
ically  as  we  can.” 

Officers  elected  or  re-elected  for  1956- 
57  were  as  follows:  president  —  Ray¬ 
mond  K.  Fried,  attorney;  vice-presi¬ 
dents — Carrington  H.  Stone,  consulting 
engineer;  Henry  J.  McDonald,  Kellogg 
Switchboard  &  Supply  Co.;  D.  B.  Mil¬ 
ler,  Coyne  Electric  &  TV  School  ;  secre¬ 
tary-treasurer — James  F.  Weldon,  Army 
Signal  Supply  Agency. 

Directors:  Daniel  E.  Noble,  Motorola 
Corp.;  D.  K.  Chinlund,  Illinois  Bell 
Telephone  Co.;  Darwin  H.  Deaver.  Au¬ 
tomatic  Electric  Sales  Co.;  John  R. 
Howland,  Dage  Electronics  Corp.;  Wil¬ 
liam  J.  Halligan,  Jr.,  Hallicrafters 
Corp.;  Arthur  T.  Schmitt,  Amphenol 
Corp.;  W.  J.  Zenner,  Teletype  Corp.; 
E.  E.  Mead,  Kleinschmidt  Labs,  Inc.; 
Col.  Le  Roy  C.  Lewis,  Chief,  Chicago 
Air  Procurement  District,  USAF ;  Col. 
A.  N.  Niemi,  Commanding  Officer,  The 
Army  Signal  Supply  Agency,  Chicago 
Regional  Office;  Capt.  L.  P.  Kimball, 
Jr.,  USN,  Commanding  Officer,  Elec¬ 
tronics  Supply  Office. 

Dayton~W  right 

Chartered  January  20,  1948 

The  chapter’s  annual  meeting  on 
June  27th  concluded  the  current  year’s 
activity  with  the  election  of  new  officers. 
A  cocktail  party  and  buffet  dinner  pre¬ 
ceded  the  business  of  the  evening. 

The  following  slate  of  officers  was 
chosen  for  the  coming  year:  president — 
Byron  K.  Boettcher,  AVCO  Manufac¬ 
turing  Corp.;  vice-presidents  —  F.  R. 
Demchock,  Air  Materiel  Command; 


W.  M.  Hilt,  General  Mills,  Inc.;  John 
Wilkinson,  Amphenol  Corp.;  Ralph  A. 
Root,  Jr.,  RCA;  Col.  L.  J.  Israel, 
Wright-Patterson  Air  Force  Base;  sec¬ 
retary-treasurer — M.  S.  Gazella,  AVCO 
Manufacturing  Corp. 

Elected  to  the  board  of  directors: 
Brig.  Gen.  T.  L.  Bryan,  Jr.,  Maj.  Gen. 
M.  D.  Burnside,  Brig.  Gen.  H.  M.  Estes, 
Jr.,  and  Brig.  Gen.  V.  R.  Haugen,  all  of 
Wright-Patterson  Air  Force  Base;  John 
E.  Keto,  Wright  Air  Development  Cen¬ 
ter;  John  W.  Kinnally,  Philco  Corp.; 
William  Klein,  Gruen  Watch  Co.;  Col. 
C.  H.  Lewis,  W-PAFB;  Edward  M. 
Lisowski,  Philco  Corp.:  A.  S.  Lord,  Air 
Materiel  Command;  Brig.  Gen.  C.  H. 
Mitchell,  W-PAFB;  George  Rappaport, 
Wright  Air  Development  Center;  Wil¬ 
lis  K.  Sutton,  Summers  Gyroscope  Co. 

Decatur 

Chartered  November  19,  7946 

At  its  June  28th  meeting,  the  chapter 
decided  to  introduce  a  technical  train¬ 
ing  program  in  electronics  and  photog¬ 
raphy  for  the  balance  of  the  calendar 
year.  The  courses  will  be  self-sustain¬ 
ing  and  will  be  open  to  chapter  mem¬ 
bers  and  their  families. 

Tentative  plans  call  for  the  following 
courses  of  training:  Photography  (40 
hours — one  night  a  week),  which  will 
include:  (a)  fundamentals  of  theory, 
history  and  processing;  (b)  application 
of  photography  in  movies,  pictorialism 
as  a  hobby  and  vocation,  etc.;  (c)  color 
theory  and  pictorialism.  Electronics 
(312  hours — 3  hours  one  night  a  week) , 
which  will  include  (a)  AC,  DC  and 
vacuum  tubes;  (b)  power  supplies,  am¬ 
plifiers,  receivers  and  transmitters;  (c) 
television  and/or  carrier. 

If  there  are  sufficient  enrollees,  the 
courses  will  commence  in  September 
and  will  be  scheduled  on  dates  other 
than  those  of  regular  chapter  meetings. 

The  objective  of  the  training  program 
is  to  stimulate  active  interest  in  chapter 
activities  and  increase  membership.  At 
an  earlier  meeting,  additional  recom¬ 
mendations  for  creating  interest  called 
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for  demonstrations  of  military  field  type 
communication  systems  for  amateurs 
and  for  Signal  Corps  equipment  dem¬ 
onstrations  before  local  service  clubs. 

Detroit 

Chartered  June  22,  7949 

Fort  Monmouth 

Chartered  August  12,  7946 

Kenneth  B.  Clarke,  Defense  Projects 
Division  of  Western  Electric  Co.  and 
Superintendent  of  Technical  Coordina¬ 
tion,  Dew  Line  Project,  was  guest 
speaker  at  the  chapter’s  closing  meeting 
of  the  1955-56  season. 

In  his  talk,  which  was  illustrated  by 
slides  and  film,  Mr.  Clarke  described 
the  problems  encountered  in  surveying, 
supplying,  and  constructing  the  Dew 
Line  across  Northern  Alaska  and  Can¬ 
ada.  He  also  discussed  the  problems 
of  the  numerous  contractors  engaged  in 
handling  logistics  connected  with  this 
project  and  the  tremendous  obstacles  of 
terrain  and  weather  which  had  to  be 
overcome. 

Culf  Coast 

Chartered  hAarch  8,  7957 

At  the  July  2nd  meeting  a  report  was 
presented  to  the  membership  on  the 
progress  of  the  committee  on  student 
activities.  The  current  plans  were  out¬ 
lined  as  follows: 

(1)  In  October,  high  school  students 
from  the  10th,  11th  and  12th  grades  of 
the  Biloxi  and  Gulfport  High  Schools 
will  be  invited  to  participate  in  a  guided 
tour  of  Keesler  Air  Force  Base.  The 
itinerary  will  include  pickup  by  Air 
Force  buses,  tour  of  the  Basic  Elec¬ 
tronic  Department  and  Ground  Elec¬ 
tronic  Department,  review  of  the  troops 
at  the  noon  change  of  classes,  and  re¬ 
turn  to  school. 

(2)  In  November,  the  same  students 
will  be  invited  to  tour  the  Bell  Tele¬ 
phone  plant.  The  Gulfport  students 
will  tour  the  Gulfport  plant  and  the 
Biloxi  students  will  tour  the  Biloxi 
plant. 

(3)  In  February,  the  chapter  will 
present  one  assembly  program  at  the 
Gulfport  and  Biloxi  High  Schools. 

Capt.  A.  C.  Wizeman  was  appointed 
to  the  chairmanship  of  the  program 
committee  and  Ancil  Z.  Arseneau  was 
appointed  chapter  representative  on  the 
National  Council. 

Hawaii 

Chartered  March  20,  7953 

Kansas  City 

Charterd  February  7,  7952 

Korean 

Chartered  January  1,  7956 

Lexington 

Chartered  as  Kentucky  Chapter 
July  16,  7947 
Re-chartered  as  Lexington  Chapter 
August  10,  7956 

The  former  Kentucky  Chapter,  after 
several  years  of  inactivity,  returned  to 


The  ELECTRONIC  BUILDERS 
of  new  wealth  for  the  world 


The  past  quarter-century  has  seen  a  wonderful  growth  of 
wealth  through  scientific  progress,  due  to  the  achievements 
of  many  electronic  scientists  in  creating  new  tools 
and  techniques. 

Since  Dr.  Allen  B.  Du  Mont  produced  the  first 
commercially  practical  cathode-ray  tubes  and  oscillographs, 
the  production  of  electronic  equipment  has  itself  become 
a  vast  industry.  New  electronic  research  and  precision- 
production  methods  have  made  possible  the  use  of  important 
new  metals  and  plastics  . . .  new  fuels  . . .  even  the  safe 
development  of  atomic  power.  They  have  implemented 
high-speed  automatic  quality  controls  for  hundreds  of 
mass-made  products. 

Du  Mont’s  long,  practical  experience  in  electronic 
engineering  for  science,  television  and  national  defense  is 
unsurpassed.  Its  skills  are  now  available  to  serve  industry 
and  comnierce  as  a  means  to  continuing  growth. 

ENGINEERS— Th*  Allan  B.  Du  Mont 
LaborotorlM  offar  an  atniotpliara  of 
achiavamant  for  succassful  caraors.  Out 
rn  atnploymant  manacar  at  Clifton  or  Los 

Angolas  wolcomas  inquirias. 

JON  Is  the  mj  ItIIIRI  dimension 


RESEAKCH 

COMMUNICATION  PRODUCTS  DEFENSE  EQUIPMENT 

CATHODE-RAY  TUIES  IIJBIKW  1]  TELEVISION  RECEIVERS 

INSTRUMENTS  KAOIOS  AND  HI-FI 

Allen  B.  Du  Mont  Laboratories,  Inc.,  Executive  Offi,ces,  750  Bloomfield  Avenue,  Clifton,  N,  J, 
West  Coast  Office:  11800  West  Olympic  Blvd.,  Los  Angeles  6It,  Calif. 
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Pictured  during  an  informal  get-together  before  the  charter  meeting  of  the  Lexington 
Chapter  are,  left  to  right:  Col.  Charles  F.  Fell,  Assistant  Chief,  Procurement  and  Distri¬ 
bution  Division,  Office  of  the  Chief  Signal  Officer;  Col.  Percy  G.  Black,  AFCEA  National 
President;  Lt.  Col.  Randolph  H.  Vinding,  Deputy  Commander,  Lexington  Signal  Depot, 
and  president  of  the  Fort  Worth  chapter  until  his  transfer  to  Lexington;  Major  K.  C. 
Holmes,  chapter  president,  and  Michael  E.  Keller,  chapter  secretary. 
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it8  place  on  the  active  roster  after  a  re¬ 
organization  meeting  on  June  8th.  The 
reactivation  was  initiated  by  Col.  Ster¬ 
ling  C.  Bush,  Commander,  Lexington 
Signal  Depot,  with  the  assistance  of  Lt. 
Col.  Randolph  H.  Vinding,  Deputy 
Commander,  who  until  his  transfer  to 
the  Depot  in  June  had  been  president 
of  AFCEA’s  North  Texas  Chapter. 

Chapter  officers  were  elected  on  June 
8th  as  follows:  president — Roger  L.  Ly¬ 
ons,  General  Telephone  Co.,  who  has 
since  been  transferred  to  the  home  office 
of  his  company  in  Fort  Wayne,  Ind., 
as  general  plant  manager;  vice-presi¬ 
dent  —  Maj.  K.  J.  Holmes,  Lexington 
Signal  Depot,  who  succeeded  to  the 
presidency;  secretary — Michael  E.  Kel¬ 
ler,  Lexington  Electronics  Co.;  treas¬ 
urer  —  Merrell  L.  Whitmer,  Lexington 
Signal  Depot. 

Official  recognition  of  the  chapter’s 
return  to  active  status  was  given  by  Na¬ 
tional  President  Percy  G.  Black  at  a 
chapter  banquet  on  August  10th  at  the 
Campbell  House  in  Lexington.  In  his 
address  to  the  chapter.  President  Black 
congratulated  it  on  its  renewed  interest 
in  the  Association  and  on  its  successful 
reorganization.  He  reported  on  national 
affairs  of  the  Association  and  reviewed 
current  plans  for  increased  activity 
both  on  the  national  and  chapter  levels. 

Presentation  of  a  new  charter,  re¬ 
naming  the  chapter  as  the  Lexington 
Chapter,  was  made  to  Major  Holmes, 
chapter  president,  by  Colonel  Black. 
Present  as  a  representative  of  Maj.  Gen. 
James  D.  O’Connell,  Chief  Signal  Offi¬ 
cer  of  the  Army,  was  Col.  Charles  F. 
Fell,  who  brought  a  message  from  Gen¬ 
eral  O’Connell  congratulating  the  chap¬ 
ter  on  its  renewed  activity. 

London 

Chartered  February  4,  7954 

Louisiana 

Chartered  January  3,  7949 

Montgomery 

Chartered  February  7,  7955 


Nagoya 

Chartered  May  4,  7956 

New  York 

Chartered  July  1,  7946 

Members  of  the  New  York  Chapter, 
their  ladies  and  guests,  held  their  tra¬ 
ditional  (and  traditionally  successful) 
annual  picnic  on  Governors  Island  on 
June  20th. 

The  chapter  reports  the  weather  was 
good,  although  a  bit  blustery,  and  that 
everyone  enjoyed  the  outdoor-cooked 
meal.  Music  was  also  provided  for 
dancing. 

Arrangements  for  the  outing  were 
made  by  Col.  C.  “Brundy”  Brown,  First 
Army  Signal  Officer. 

North  Carolina 

Chartered  December  16,  7955 

North  Texas 

Chartered  as  Dallas  Chapter 
January  1,  1948 
Re-chartered  as  North  Texas  Chapter 

April  1,  7954 

Station  WBAP-TV,  Fort  Worth,  was 
the  scene  of  the  chapter’s  June  29th 
meeting. 

A  catered  barbecue  dinner  was  fol¬ 
lowed  by  a  complete  tour  of  the  facili¬ 


ties  of  the  AM,  FM  and  TV  studios, 
broadcast  booths,  control  panels,  etc. 
The  tour  included  a  trip  to  the  trans¬ 
mitter  site  and  a  detailed  description  of 
l>oth  the  radio  and  television  transmit¬ 
ters  given  by  the  chief  engineer. 

After  the  tour,  members  returned  to 
the  studios  and  observed  three  “live*’ 
telecasts. 

During  the  business  session,  H.  J. 
Wissemann,  former  vice-president,  was 
officially  installed  as  president  of  the 
chapter  to  succeed  Lt.  Col.  R.  H.  Vin¬ 
ding,  who  had  been  transferred  to 
Kentucky. 

Northwest  Florida 

Chartered  January  13,  7955 

Orange 

Chartered  April  6,  7956 

Although  chartered  in  April,  the  offi¬ 
cial  presentation  of  the  chapter  charter 
was  made  on  June  21st  by  National 
President  Percy  G.  Black.  In  present¬ 
ing  the  charter  to  chanter  president 
Fred  Cullman,  Colonel  Black  congratu¬ 
lated  the  chapter  on  its  enthusiasm  and 
sound  organization.  He  then  reviewed 
the  aims  and  objectives  of  the  AFCEA 
and  reported  on  recent  activities  of  the 
Association. 


Aftanding  the  meeting  of  the  Fort  Monmouth  chapter  at  Gibbs  Hall,  May  17,  were,  (left  to  right):  Col.  John  C.  Monahan,  Fort  Mon¬ 
mouth  Chief  of  Staff;  Kenneth  B.  Clarke  of  Western  Electric  Co.  who  was  guest  speaker;  Col.  Fred  J.  Elser,  chapter  president;  Mrs. 

John  W.  Wopat,  and  Col.  Joseph  Heinrich. 
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Also  present  was  Ralph  Grist,  re¬ 
gional  vice  president,  who  elaborated 
on  the  highlights  of  the  annual  conven¬ 
tion  in  Boston  in  May,  and  Col.  Forrest 
Donkin,  Deputy  Commander,  Airways 
and  Air  Communications  Service,  who 
also  congratulated  the  chapter  on  its 
organization. 

During  the  business  portion  of  the 
evening,  the  chapter  adopted  a  program 
aimed  at  stimulating  interest  in  engi¬ 
neering  among  high  school  students  in 
the  local  area.  Major  Donald  E.  Dob¬ 
bins,  chapter  secretary,  was  appointed 
chairman  of  a  special  committee  to  car¬ 
ry  out  this  program,  with  George  Fen¬ 
ton,  L.  A.  Brown  and  Grattan  Ham¬ 
mond  as  committee  members. 

Generally,  the  program  calls  for  a 
team  of  speakers  from  the  local  com- 
munications-electronics  industry  (pref¬ 
erably  one  military  and  two  civilian 
members)  with  a  kit  of  informational 
material  such  as  charts,  graphs  and 
films,  to  tour  the  Central  Florida  area 
visiting  the  various  high  schools.  Con¬ 
currence  of  the  various  county  super¬ 
visors  of  education  will  be  obtained,  as 
well  as  that  of  the  high  school  princi¬ 
pals. 

Other  committee  appointments  were 
made  as  follows:  program  —  Lewis 
Brown  of  Southern  Bell  Telephone  Co., 
chairman;  membership — Eugene  John¬ 
son  of  Johnson  Electronics,  chairman. 

Paris 

Chartered  Noyember  12,  1952 

Philadelphia 

Chartered  Noyember  15,  1946 

Recent  annual  elections  resulted  in 
the  following  new  officers  for  the 
chapter: 

President  —  William  F.  Powell,  Jr., 
Bell  Telephone  Co.;  vice-presidents — 
Richard  Wickes,  Wickes  Engineering  & 
Construction  Co.;  James  D.  McLean, 
Philco  Corp.;  David  Bagenstose,  Inter¬ 
national  Resistance  Co.;  Brig.  Gen. 
William  D.  Hamlin,  USA;  Col.  W.  J. 
Adams,  USAF;  Capt.  H.  W.  Englund, 
USN;  secretary — Robert  G.  Swift,  Dia¬ 
mond  State  Telephone  Co.;  treasurer — 
Thomas  H.  Armstrong,  Radio  Con¬ 
denser  Co. 


Philippine 

Chartered  May  10,  1955 

A  meeting  of  the  chapter  was  held  on 
May  24th  in  the  Malayan  Room  of  the 
Clark  Air  Base  Officers  Club.  After  a 
get-acquainted  period  over  cocktails  and 
dinner,  the  business  session  was  opened 
with  the  welcoming  of  fourteen  new 
members. 

The  annual  election  of  officers  was 
held  with  the  following  results:  presi¬ 
dent — Maj.  Ted  E.  Reger,  Director  of 
Communications  -  Electronics,  SAMAP ; 
vice-presidents — Cant.  R.  J.  Woodaman, 
COMNAV  PHILCOM;  Maj.  Harvey  S. 
Powell,  6207th  AC&W  Sqdn;  secretary 


Electronic  <&  Mechanical 

PHYSICISTS: 


Choose  your  location 
when  you  Join  Melpar 


Melpar  ^8  R  &  D  operations  are  centered  near  and  in  two  of 
the  country's  more  desirable  communities:  Washington  D.  C., 
Watertown  and  Boston,  Massachusetts,  each  of  which  affords 
engineers  the  opportunity  to  enjoy  research,  cultural  and  recre¬ 
ational  resources  well  above  the  average. 

Regardless  of  which  locale  he  selects,  the  engineer  will  find  that 
our  advancement  policies  and  organizational  structure  provide 
opportunities  uncommon  to  the  industry  as  a  whole. 

Individual  performance  heads  the  list  of  factors  which  deter¬ 
mine  progress.  Regardless  of  age,  experience  or  tenure,  an 
engineer  is  given  more  complex  responsibilities  as  soon  as  he  is 
ready.  There  is  always  room  to  move  ahead  at  Melpar,  because 
we  have  doubled  in  size  every  18  months  for  the  past  10  years, 
with  a  proportionate  increase  in  top  and  middle  level  openings. 

Our  engineers  gain  coriiprehensive  experience  in  all  phases  of  en¬ 
gineering  problems.  Each  is  assigned  to  a  project  team  which 
is  charged  with  responsibility  for  whole  problems,  from  design 
concept  to  completion  of  prototype. 

The  engineer  will  find  each  of  Melpar’s  laboratories  splendidly 
equipped  with  an  eye  to  both  present  and  future  needs.  Fully 
air-conditioned,  each  laboratory  has  recently  acquired  addi¬ 
tional  facilities. 

We  extend  financial  support  to  those  who  intend  to  pursue  ad¬ 
vanced  study.  Fully  accredited  courses  are  available  at  our  main 
laboratories. 

Write  for  complete  information,  indicating  geographical  prefer¬ 
ence.  Qualified  candidates  will  be  invited  to  visit  Melpar 
laboratories  at  Company  expense. 

Top  Level  Openings  Exist*  in  These  Fields: 

Network  Theory  e  Systems  Evoluotion  o  Microwave  Tech¬ 
nique  o  UHF,  VHF,  or  SHF  Receivers  o  Analog  Computers  • 
Magnetic  Tape  Handling  o  Digital  Computers  e  Rodar  and  • 
Countermeasures  e  Packaging  Electronic  Equipment  e  Pulse 
Circuitry  o  Microwave  Filters  e  Flight  Simulators  e  Servo-  v 
mechonisms  e  Subminioturixotion  e  Electro-Mechonicol  De¬ 
sign  o  Small  Mechanisms  o  Quality  Control  and  Test  En¬ 
gineering. 


Write:  Technical  Personnel  Bepresentative 

MELPAR  Incorporated 

A  Subsidiary  of  Westinghouse  Air  Brake  Company 


3200  Arlington  Boulevard,  Falls  Church,  Virginia 


Positions  also  available  at  our  laboratories  in  Boston  and  Watertown,  Mass. 
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Midsummer  meeting  of  San  Juan  Chapter.  Seated  (I  to  r):  Felix  Gros,  CAA,  director; 
Thomas  Ramirez,  Antilles  Signal,  director;  James  Fitzwilliam,  Antilles  Signal,  president; 
Kinne  Prachel,  TV,  vice  president;  Jose  Dominguez,  P.  R.  Tel.  Co.,  director;  Jose  Pabon, 
Commonwealth  Police,  treasurer.  Standing  (I  to  r):  Mr.  Compton,  P.  R.  Tel.  Co.;  Wyman 
Borden,  P.  R.  Tel.  Co.;  Lt.  Col.  Leo  Kane,  Antilles  Signal  Officer;  Jorge  Toledo,  Radio 
Corp.  P.  R.;  Lowell  Boyd,  Caribbean  Atlantic  Airlines;  Arthur  Cline,  Jr.,  FCC;  Herbert 
Rooney,  Photo  Mart;  Lt.  Eugene  Fi^jlce,  USN  COMMSTA;  Philip  Streit,  P.  R.  Tel.  Co.; 
Th'omas  Collins,  USN  COMMSTA;  William  Lacomba,  TV  Concern. 


— Capt.  Frank  S.  Covey,  SAMAP; 
treasurer  —  Maj.  Stanley  E.  Wozniak,  ' 
1961st  AACS  Sqdn.  »  ‘ 

Program  feature  of  the  meeting  was  a 
lecture  on  “TV  Kinks”  by  David  F. 
McGuire  of  the  14th  Communications 
Squadrons,  USAF.  ' 

Pittsburgh 

Chartered  October  14,.  1947 

Two  hundred  and  sixty-one  members 
and  guests  were  treated  to  an  all-inclu¬ 
sive  tour  of  the  Pennsylvania  Railroad’s 
Conway  Freight  Classification  Yard  re¬ 
cently.  A  private  train,  the  “AFCEA 
Special,”  left  Pittsburgh  at  1:30  P.M. 
A  scenic  trip  along  the  Ohio  River  took 
the  chapter  to  Conway,  25  miles  west  of 
Pittsburgh.  Upon  arrival  at  Conway,  the 
group  was  broken  down  into  units  of 
about  25  members  each  under  the  su¬ 
pervision  and  guidance  of  a  Pennsyl¬ 
vania  Railroad  guide. 

A  most  informative  tour  followed  of 
the  maintenance  shops  and  an  emer¬ 
gency  work  train,  control  tower  and 
relay  center.  The  members  were 
amazed  at  the  automatic  manner  in 
which  by  merely  pressing  a  button, 
strings  of  cars  were  broken  down,  di¬ 


rected  to  one  of  the  57  classification 
tracks,  weighed  and  speed  controlled — 
all  electronically. 

At  the  completion  of  the  tour,  those 
interested  inspected  a  yard  and  road 
Diesel  and  then  boarded  the  “AFCEA 
Special”  for  the  return  trip. 

Chapter  President  A.  M.  Crawford. 
Pennsylvania  Railroad  Co.,  made  the 
arrangements  for  this  outstanding  pro¬ 
gram. 

On  June  5th,  the  chapter  met  at  the 
new  Holiday  House  at  Monroeville  for 
its  annual  dinner-meeting.  The  new 
officers  who  had  been  elected  by  mail 
ballot  were  installed  as  follows: 

President — Harold  W.  Mitchell,  Bell 
Telephone  Co.;  vice-presidents — G.  E. 
Aderhold,  Saxonburg  Ceramic  &  Manu¬ 
facturing  Co.;  Maj.  John  T.  Dabinett, 
Carnegie  Tech;  W.  W.  Ege,  Copper- 
weld  Steel  Co.;  J.  J.  Seitz,  Union 
Switch  &  Signal;  H.  Lundberg,  Shields 
Rubber  Co.;  H.  S.  Brown,  Mine  Safety 
Appliance  Co.;  L.  A.  Shew,  Western 
Union;  secretary  —  Harry  W.  Shepard, 
Jr.,  Stanwix  Autoparkff  '&  Garages; 
treasurer — W.  H.  Yates,  Western  Union. 

Directors- are:  F.  E.  Leib,  Copper- 


weld  Steel;  E.  J.  Staubitz,  consulting 
engineer;  S.  C.  Stoehr,  Bell  Telephone 
Co.;  Ralph  W.  Will,  Hamburg  Bros.; 
S.  E.  Phillips,  Bell  Telephone  Co.;  Da¬ 
vid  W.  Bushmire,  Carnegie  Tech;  E.  W. 
Breisch,  Union  Switch  &  Signal.  Mem¬ 
ber  Executive  Committee — A.  M.  Craw¬ 
ford,  retiring  president. 

Rocky  Mountain 

Chartered  April  25,  1955 

Rome  ( Italy) 

Chartered  March  23,  7955 

During  June,  the  chapter  scheduled  a 
series  of  lectures  on  “Transistors  and 
Their  Application”  by  Professor  Renato 
Manfrino,  Chief,  Transistor  Application 
Laboratory,  Instituto  della  Poste  e  Tele- 
communicazione.  The  lectures,  spon¬ 
sored  by  Contraves  Italiana,  associate 
group  member  of  the  AFCEA,  were  of  a 
technical  nature  and  were  presented  in 
Italian. 

The  program  of  lectures  was  as  fol¬ 
lows:  June  5th — “Semiconductors  and 
mechanics  of  Semiconduction”;  June  7 
— “Physics  of  Transistors”;  June  12 — 
“Description  of  Various  Types  of  Tran¬ 
sistors  and  their  Operation”;  June  14 — 
“Transistors  Compared  to  Vacuum 
Tubes.” 

Rome-Utica 

Chartered  November  23,  1955 

Sacramento 

Chartered  November  20,  7946 

San  Francisco 

Chartered  March  11,  1948 

On  July  19th,  the  Western  Electric 
Co.  opened  the  doors  of  its  new  dis¬ 
tributing  house  at  San  Leandro  to  some 
ninety  members  and  guests  of  the  San 
Francisco  Chapter. 

Telephone,  radio  and  teletype  equip¬ 
ment  removed  from  service  is  sent  to  the 
distributing  house  for  test  and  repair 
or  salvage.  The  plant  serves  the  Pa¬ 
cific  Telephone  and  Telegraph  Co.  in 
northern  California  and  Nevada. 

The  distribution  and  warehousing 
section  was  an  interesting  feature.  The 
setup  for  filling  requisitions  from  the 


Charter  presentation  at  Orange  Chapter  June  21st.  Left  to  right:  Col.  F.  R.  Delaney,  Cmdr.,  1816th  AACS  Group;  J.  S.  Cooper, 
Southern  Bell  Tel.  Co.;  Mai.  U.  E.  Dobbins,  secretary.  Orange  Chapter;  Fred  Cullman,  president.  Orange  Chapter;  Col.  Percy  Black,  president, 

AFCEA;  Col.  Forrest  Donkin,  Dep.  Cmdr.,  AACS;  Ralph  Grist,  Reg.  Dir.,  AFCEA. 
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Official  U.  S.  Navy  Photograph 


The  U.  S.  S.  Boston  (CAG-1),  the  Navy's  first  guided  missile  cruiser,  with  Terrier  Missiles  and  their  launchers  at  the  stern. 

NAVY  BUREAU  OF  ORDNANCE  DEVELOPS  WEAPON  SYSTEMS 
FOR  USE  AGAINST  AHACK  BY  SEA  OR  AIR 


The  recent  unveiling  of  the  Navy’s  first  ready-for- 
combat  anti-aircraft  guided  missile  weapon  system 
—TERRIER— is  but  one  result  of  the  research  and 
development  work  being  done  by  the  U.  S.  Navy’s 
Bureau  of  Ordnance  and  a  coordinated  team  of 
industrial  and  educational  institutions. 

From  its  establishment  in  1842,  the  Bureau  of 
Ordnance  has  provided  the  weapons  with  which  the 
Navy  has  fought  victoriously  in  six  wars.  With  the 
evolution  of  armament,  from  the  first  muzzle  loading 
cannons  to  today’s  complex  weapons  systems,  it  has 
directed  the  design,  development,  and  production 
of  the  computers,  fire  control,  and  other  types  of 
equipment  comprising  the  Navy’s  air,  surface,  and 
underwater  ordnance. 


.The  Research  and  Development  Division  of  the 
Bureau  of  Ordnance  has  the  responsibility  of  initiat¬ 
ing  and  coordinating  the  research  and  development 
of  the  many  projects  which  result  in  such  end. prod¬ 
ucts  as  guided  missiles,  homing  torpedoes,  aircraft 
laid  mines,  and  the  launching  arid  control  systems 
for  these  weapons. 

The  job  of  guiding  a  key  element  of  a  modern 
day  weapon  system  from  the  idea  stage  to  the  ready- 
for-combat  stage  involves  a  wealth  of  technology— 
drawing  upon  the  skill,  farsightedness,  and  courage 
of  responsible  scientific  and  technical  personnel  in 
the  Bureau  of  Ordnance  and  its  laboratories,  and 
their  counterparts  in  universities  and  industrial 
organizations. 


This  is  one  of  a  series  of  ads  on  the  technieal 
activities  of  the  D('partmcnt  of  Defense, 


FORD  INSTRUMENT  COMPANY 

DIVISION  OF  SPERRY  RAND  CORPORATION  . 

31-10  Thomson  Avenue,  Long  Island  City  1,  New  York 
Beverly  Hills,  Cal.  *  Dayton,  Ohio 


ENGINEERS  ' 

of  unusual  abilities  can  find  a  future  at  FORD  INSTRUMENT  COMPANY.  Write  for  information. 


Ford  Instrument  Company  engineer 
placing  equipment  designed  for  Navy 
instrument  in  one  of  the  environ¬ 
mental  test  chambers. 
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Engineers  and 
Physicists 
do  yon  know 

what  RCA 

is  doing  in 
Florida? 


RCA  is  responsible  for 
Electronic  and  Optical 
Instrumentation  for  the  Air 
Force  Missile  Test  Center. 
We  are  seeking  Engineers 
and  Physicists  to  assume 
responsible  positions  in  the 
development  of  a  5000-mile 
testing  range.  Significant 
contributions  to  the  range 
can  be  made  by  those  who 
join  the  Missile  Test  Project 
Team  NOW.  Proficiency  is 
desired  in  Instrumentation 
Planning,  Radar,  Telemetry, 
Timing,  Communications 
or  Optics.  Consideration  will 
be  given  to  all  professionally 
qualified  Engineers  and 
Physicists.  Relocation 
expenses  paid. 


For  further  information, 
send  complete  resume  to: 

Mr.  W.  T.  A.  Baxter 
Personnel  Manager,  Dept.  N-31 
Missile  Test  Project,  RCA  Service  Co.,  Inc. 
P.O.  Box  1226,  Melbourne,  Florida 


RADIO  CORPORATION 
OF  AMERICA 


Present  and  past  presidents  of  the  Washington  Chapter  are  pictured  at  a  cocktail  party 
on  June  13th  in  honor  of  the  retiring  and  new  officers  and  directors  of  the  chapter. 
Left  to  right:  Millard  C.  Richmond,  1956-57  president,  who  was  host;  John  F.  Gilbarte, 
1955-56;  Col.  Prank  W.  Wozencraft,  1954-55;  Thomas  B.  Jacocks,  1953-54;  Rear  Adm. 
Joseph  R.  Redman.  1952-53;  Col.  Percy  G.  Black,  1951-52;  Francis  H.  Engle,  1949-1951. 


many  exchange  centers  is  mechanized 
wherever  possible.  Overhead  drag  lines 
are  used  to  move  warehouse  trucks  in  a 
continuous  chain  from  bins  to  the  pack¬ 
ing  and  loading  docks.  Thousands  of 
large  and  small  items  from  paper  clips 
and  number  plates  to  reels  of  cable  and 
P.B.X.’s  are  stocked  and  shipped  from 
here. 

At  the  conclusion  of  the  tour,  the 
AFCEA  group  saw  a  movie  entitled 
“Tools  of  Telephony,”  which  highlights 
in  color  Western  Electric’s  manufactur¬ 
ing  and  distributing  operations. 


San  /uan 


Chartered  March  31,  7954 


Scotf-St.  Louis 

Chartered  as  St,  Louis  Chapter 
October  31,  1947 
Re-Chartered  as  Scott-St.  Louis  Chapter 
November  23,  1951 

On  July  20th,  chapter  members  and 
their  families  attended  the  St.  Louis 
Cardinal  and  Brooklyn  Dodger  baseball 
game  at  the  Busch  Stadium  in  St.  Louis. 

The  chapter  reports  that,  except  for 
the  fact  that  the  Cardinals  lost  4-1,  the 
outing  was  a  big  success. 


Seattle 


Chartered  January  1,  1948 


South  Texas 

Chartered  March  19,  1954 

The  “San  Antonio  Light”  was  host  to 
the  chapter  on  July  6th  and  provided 
an  interesting  tour  of  its  mechanical 
plant,  starting  from  the  editorial 
rooms  and  down  through  the  presses. 

Members  also  had  an  opportunity  to 
see  the  preparation  of  the  news  for  a 
Sunday  edition,  starting  with  the  writ¬ 
ten  copy,  going  into  the  metal,  then  into 
the  curved  plates,  and  finally  going 
through  the  presses.  The  complete 
progress  of  a  news  story  from  the  time 
it  is  written  until  the  time  it  appears  in 
the  paper  was  followed. 

On  August  2nd,  by  invitation  of 
Brig.  Gen.  DeCoursey,  Commandant  of 


the  Army  Medical  Service  School  at 
Fort  Sam  Houston,  a  limited  number  of 
chapter  members  joined  the  group  at 
the  school  as  observers  of  the  mass  cas¬ 
ualty  demonstration  at  Camp  Bullis. 

This  was  a  regular  medical  training 
maneuver  conducted  by  the  Army  Medi¬ 
cal  Service  School  to  demonstrate  and 
test  new  techniques  in  the  handling  of 
mass  casualties  and  the  problems  of 
atomic  attack.  The  field  demonstration 
illustrated  on  the  ground  the  area  oc¬ 
cupied  by  an  infantry  division  in  the 
attack  and  the  impact  on  the  medical 
service  of  the  division.  The  maneuver 
covered  new  types  of  aid  stations,  field 
hospitals,  mobile  field  stations  and  the 
general  problems  of  handling  mass 
casualties. 

Southern  California 

Chartered  October  15,  1948 

The  chapter’s  annual  meeting  was 
held  on  June  12th  at  the  Town  House 
in  Los  Angeles.  The  main  item  of  busi¬ 
ness  was  the  election  of  officers  for  the 
coming  year. 

Charles  A.  LaHar,  Radio  Corpora¬ 
tion  of  America,  was  re-elected  presi¬ 
dent.  Vice-presidents  are:  Lester  R. 
Daniels,  L.  Daniels  &  Associates;  R.  O. 
Vaughan,  Marvelco  Co.;  secretary  — 
Jack  Warner,  Jr.,  Warner  Bros.  Pic¬ 
tures,  Inc.;  treasurer  —  Ray  Meyers, 
Lockheed  Aircraft. 

Board  of  Directors:  L.  D.  Callahan, 
Gilfillan  Bros.;  Holman  H.  Dillard, 
Technical  Development  Corp.;  Charles 
F.  Horne,  Convair,  Inc.;  L.  W.  Howard, 
Triad  Transformer  Corp.;  John  W.  In¬ 
wood,  Western  Union;  Loyd  C.  Sigmon, 
Radio  Station  KMPC;  John  Aalberg, 
RKO  Pictures,  Inc.;  Lt.  Gen.  Elwood 
R.  Quesada,  USAF  (Ret.) ;  John  At¬ 
wood.  Hoffman  Electronics,  Inc.;  Rich¬ 
ard  Fuller,  Bendix-Pacific. 

Southern  Connecticut 

Chartered  October  8,  7953 

Southern  Virginia 

Chartered  July  22,  1954 
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7  inker ‘Oklahoma  City 

Chartered  November  30,  1953 

Professor  Clyde,  L.  Farrar,  chairman 
of  the  School  of  Electrical  Engineering, 
University  of  Oklahoma,  was  guest 
speaker  at  the  June  22nd  meeting.  His 
subject  was  “Automation”  and  he  gave 
an  interesting  explanation  of  the 
“closed  circuit”  concept  as  applied  to 
automation. 

A  film,  “Automation  of  Television,” 
followed  Professor  Farrar’s  speech.  The 
film  depicted  the  automation  processes 
employed  by  the  Admiral  Corp.  in  the 
manufacture  of  television  sets. 

As  a  result  of  the  great  interest  dis¬ 
played  in  the  subject  of  automation, 


Switzerland 

Chartered  as  Geneva  Sub-Chapter  of 
Paris  August  23,  1954 
Chartered  as  Switzerland  Chapter 
January  23,  1956 
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Mai.  Gen.  James  D.  O'Connell,  Army  Chief 
Signal  OfRcer,  and  Capf.  Frank  D.  Stevens, 
Signal  Corps,  faculty  advisor.  Northeastern 
University  Chapter,  APCEA,  at  May  Con¬ 
vention  in  Boston 


President  Loyd  G.  Dorsett  appointed 
John  C.  Mercer,  1800th  AACS  Wing,  to 
arrange  another  program  on  the  sub¬ 
ject  in  the  fall.  It  is  planned  to  have 
this  follow-up  program  present  an 
analysis  of  the  effect  of  automation  on 
military  and  civilian  life  and  the  impact 
on  skilled  vs.  unskilled  labor. 


Tokyo 

Chartered  as  Par  East  Chapter 
December  3,  1947 
Re-named  Tokyo  Chapter 
October  21,  1954 

Washington 

Chartered  October  11,  1946 


Student  Chapters 

Iowa  State  College 

Chartered  May  8,  7953 

New  York  University 

Chartered  February  24,  1948 

Northeastern  University 

Chartered  December  5,  7952 

Norwich  University 

Chartered  March  31,  1954 


Magnetic  metals  Company 


■  Insulwelded  stacks  of  S3mtork  laminations 
are  available  made  from  laminations  as 
stamped  and  with  internal  and/or  exil^mal 
ground  diametric  finish.  Quotations  to  indi¬ 
vidual  specifications  are  available  upon 
request.  The  close  control  of  magnetic  prop¬ 
erties  which  has  been  provided  by  Magnetic 
Metals  Company  in  the  past  is  equally 
applicable  to  these  new  parts. 


Electromagnetic 
Cores  and  Skidds 


2l8t  &  HAYES  AVENUE  •  CAMDEN,  N.J.^ 


■  Special  Syntork  motor  laminations  are  now 
available  for  precision  applications  such  as 
Servo-mechanisms,  Resolvers,  Synchro- 
motors,  Tachometer  Generators,  Induction 
Potentiometers,  and  Motor  Generators.  Ex¬ 
perience  gained  in  producing  hundreds  of 
special  dies  enables  Magnetic  Metals 
Company  to  provide  the  following  desired 
properti^: 


Lamination  thickness 


from  .OOrto.025' 


held  within  ^  .OOOF'  when  require^ 
^  2  points  on  Rockwell  B  scale  m 
within  .005'' 

.0005"  maximum  L| 

±  .0005"  t 

.0005"  for  both  rotors  and  stators  m 


Thickness  tolerance 
Hardness  uniformity 
Flatness  tolerance 
Burr  limit 
Dimensional  tolerance 
Concentricity: 


II 


ITEMS  OF  INTEREST 

From  Government  Industry  and  the  Services 


RELIABILITY  OF  MILITARY 
ELECTRONICS 

The  Secretary  of  Defense  has  is¬ 
sued  a  directive  establishing  a  pro¬ 
cedure  to  be  followed  by  the  Military 
Departments  in  approving  new  elec¬ 
tronic  systems  and  equipment  for 
service  use. 

The  procedure  is  intended  to  as¬ 
sure  adequate  design  development 
and  test  before  the  equipment’s  re¬ 
lease  to  production.  One  of  the  ma¬ 
jor  requirements  set  up  by  the  direc¬ 
tive  is  the  requirement  for  pilot  pro¬ 
duction  of  newly  developed  equip¬ 
ment  and  systems  to  verify  the  pro- 
ducibility  of  the  design,  to  supply 
enough  models  to  permit  a  statistical¬ 
ly  sound  determination  of  system  re¬ 
liability,  and  to  provide  the  opportu¬ 
nity  to  correct  design  deficiencies  be¬ 
fore  quantity  production  for  service 
use  begins. 

The  Department  of  Defense  has 
found,  in  most  cases  where  equip¬ 
ments  have  been  prematurely  pro¬ 
duced  for  service,  the  small  gain  in 
time  has  been  more  than  offset  bv  the 
resulting  delays  in  production  and  in- 
service  reliabilitv  problems.  These 
problems  include  costly  design 
changes  in  established  production 
lines,  retroactive  field  changes  to  re¬ 
move  equipment  deficiencies,  and  the 
additional  effort  reauired  of  main¬ 
tenance  of  inadequately  designed  and 
tested  equipment. 

Maritime  Radar  Camera 

A  specially  designed  maritime 
radar  camera,  developed  by  the  Fair- 
child  Camera  and  Instrument  Corp., 
could  be  of  material  assistance  in 
fixing  responsibility  for  collisions  at 
sea,  it  was  recently  revealed. 

The  camera,  which  automatically 
takes  pictures  of  a  ship’s  radarscope, 
was  designed  by  Fairchild  engineers 
for  use  on  vessels  operating  in  con¬ 
gested  areas  or  during  fog  and  heavy 
weather. 

The  film  would  indicate  whether 
the  radar  sets  on  each  of  the  ships 
were  functioning  properly  at  the  time 
of  the  collision.  If  the  radars  were 
operative,  the  film  would  show  the 
relative  position  of  the  two  ships,  at 
fixed  time  intervals,  prior  to  and  at 
the  moment  of  impact.  Not  only  could 
courses  be  determined,  but  by  inter¬ 


polating  the  time  intervals  of  expos¬ 
ure  and  the  relative  distances  of 
“blips”  on  the  screens,  the  speed  of 
the  two  vessels  could  be  accurately 
fixed. 

The  camera,  which  has  been  named 
the  “Mirar,”  is  the  first  to  be  specific¬ 
ally  designed  for  ships.  Direct  view¬ 
ing  of  the  radar  image  is  provided  at 
the  same  time  that  photographs  are 
made  by  means  of  an  optical  system 
known  as  a  beam  splitter.  Each  single 
frame  35-mm  photograph  records  the 
time  negative  number  and  handwrit¬ 
ten  data  along  one  edge. 

All  this  information  is  provided 
by  merely  flicking  a  switch.  The 
electrically  operated  “Mirar”  camera 
automatically  makes  photo  records  at 
intervals  determined  by  the  selection 
switch  of  the  control  box.  The  camera 
operates  on  24  volts  DC  or  110  volts 
AC  or  DC. 

Balloon-Supported  Rockets 
Obtain  Scientific  Data 

Balloon-supported  rockets,  fired 
by  a  radio  signal  from  shipboard, 
are  expected  to  obtain  important 
scientific  data  during  the  Interna¬ 
tional  Geophysical  Year  that  will  lead 
to  improved  radio  communications. 


In  preparation  for  the  IGY,  sci¬ 
entists  from  the  Naval  Research 
Laboratory  fired  10  balloon-supported 
rockets,  or  “Rockoons,”  from  the 
USS  Colonial,  some  200  to  400  miles 
west  of  San  Diego,  Calif.,  during  a 
two- week  period,  which  began  July 
16. 

This  large-scale  attempt  to  learn 
more  about  the  effects  of  solar 
“storms”  or  “flares”  on  radio  “fade- 
outs”  was  a  preliminary  to  more  ex¬ 
tensive  rocket  explorations  of  the 
upper  atmosphere  to  be  made  during 
the  IGY. 

Plastic  balloons,  68  feet  in  di¬ 
ameter,  supporting  12-foot  long  rock¬ 
ets  carrying  an  instrument  payload 
of  20  pounds,  were  launched  from 
shipboard  in  the  morning.  The 
“Rockoon”  floated  above  the  ocean 
until  a  solar  flare  was  observed.  At 
this  time,  a  radio  signal  from  a  trans¬ 
mitter  aboard  the  ship  fired  the 
rocket.  In  the  next  two  minutes, 
the  rocket  reached  an  altitude  of 
60  to  70  miles  above  the  earth, 
within  the  ionosphere,  and  radioed 
back  to  the  observing  station  aboard 
the  ship,  data  on  the  strength  of  X-ray 
and  ultraviolet  radiation  from  the 
flare. 

{Continued  on  page  104) 


Shown  below  is  a  demonstration  of  how  the  Beil  Telephone  Laboratories'  experimental 
model  of  the  "Picture-phone"  is  used.  Picture  transmission  for  this  system  will  require 
only  one  more  telephone  line  on  a  customer’s  premises.  The  picture  measures  2x3  inches. 

Protruding  above  it  is  the  camera  lens. 
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There  are  a  number  of  good  Technical  Institutes. 
CREI,  as  one  of  Americans  leading  Technical  Insti¬ 
tutes  offering  ACCREDITED  CURRICULA,  invites 
you  to  answer  the  above  question  after  reading  our 
ideas  on  the  subject,  as  expressed  below. 

1.  WHO  ACCREDITS  THE  CURRICULA  OF  TOP  TECH¬ 
NICAL  INSTITUTES?  Capitol  Radio  Engineering  Insti¬ 
tute  curricula  have  been  accredited  for  a  number  of 
years  by  Engineers*  Council  for  Professional  De¬ 
velopment,  the  nationally  recognized  organization  for 
the  accreditation  of  the  curricula  of  engineering  col¬ 
leges  and  technical  institutes.  CREI  is  a  founder 
member  of  the  National  Council  of  Technical  schools 
which  first  established  strict  educational  and  ethical 
standards  for  this  important  area  of  technical  educa¬ 
tion.  CREI  is  listed  in  the  U.  S.  Office  of  Education 
Directory,  “Higher  Education”.  CREI  is  authorized 
by  the  District  of  Columbia  Board  of  Education  to 
grant  the  Degree  of  Associate  in  Applied  Science. 

2.  WHAT  KIND  OF  PERSONNEL  DO  WE  TRAIN?  Our 

Institute  trains  sound,  practical  engineering  per¬ 
sonnel  who  “can  get  a  job  done”.  This  is  especially 
important  in  view  of  the  growing  trend  in  engineer¬ 
ing  colleges  toward  less  and  less  specialization.  Their 
major  emphasis  is  on  turning  out  broadly  educated 
men  qualified  for  basic  research  assignments.  Both 
are  essential. 

3.  ARE  TECHNICAL  INSTITUTE  GRADUATES  “TECHNI- 
CIANS”  OR  “PRACTICAL  ENGINEERS?"  CREI  does 
not  claim  to  turn  out  “Engineers”  in  the  accepted 
professional  meaning  of  the  term.  However,  the  term 
“Technician”,  as  very  often  used  in  the  field  and  as 
customarily  applied  to  graduates  of  technical  insti¬ 
tutes,  in  our  opinion  is  not  an  adequate  designation 
for  our  graduates.  In  fact,  graduates  of  CREI  start 
in  practical  engineering  capacities  and  at  average 
salaries  generally  equivalent  to  those  of  engineering 
college  graduates. 

4.  WHERE  ARE  TECHNICAL  INSTITUTE  GRADUATES 
QUALIFIED  TO  START?  CREI  graduates  are  qualified 
to  start,  and  do  start  in  industry,  in  a  supporting 
engineering  capacity,  in  production,  design  or  testing, 
alongside  of  graduates  of  engineering  colleges.  While 
the  latter  may  ultimately  be  of  maximum  value  in 
research  assignments,  the  technical  institute  grad¬ 
uate  will  generally  find  his  most  useful  role  as 
project  engineer,  design  engineer  or  field  engineer. 


5.  WHAT  IS  THE  CURRICULUM  LEVEL  OF  OUR  TECH¬ 
NICAL  INSTITUTE?  It  is  of  college  level,  and  is  highly 
practical  in  the  applications  of  mathematics  and 
theory  with  relation  to  the  practical  problems  en¬ 
countered  in  industry. 

6.  HOW  LONG  IS  THE  COURSE  OF  INSTRUCTION?  At 

CREI  three  collegiate  years  are  condensed  into  an 
average  of  26  months.  Students  attend  classes  35 
hours  per  week,  48  weeks  per  year.  All  of  this  time 
is  devoted  to  practical  engineering  subjects.  Strictly 
liberal  arts  subjects  are  minimized. 

7.  WHAT  ARE  THE  QUALIFICATIONS  FOR  ENTRANCE? 

Students  must  be  graduates  of  high  school,  or  the 
real  equivalent  (to  be  determined  by  proper  examina¬ 
tion)  with  adequate  preparation  in  mathematics  and 
science.  As  a  matter  of  fact,  at  the  CREI  residence 
school,  students  are  accepted  only  through  strict  apti¬ 
tude  tests.  More  than  half  the  applicants  are  re¬ 
jected  by  these  tests. 

8.  WHAT  DOES  OUR  TECHNICAL  INSTITUTE  OFFER  TO 
STUDENTS?  We  offer  an  educational  program  which 
will  equip  them  in  a  minimum  of  time,  for  happy 
professional  lives  in  rapidly  growing  industry,  where 
advancement  will  be  limited  only  by  their  own  ambi¬ 
tion  and  willingness  to  work. 

9.  WHAT  DOES  OUR  TECHNICAL  INSTITUTE  OFFER  TO 
EMPLOYERS?  To  employers  interested  in  hiring  men 
who  have  a  sound  background  in  practical  engineer¬ 
ing  and  who  “can  get  the  job  done”,  we  invite  you 
to  join  the  long  list  of  the  nation*s  leading  firms  who 
regularly  look  to  us  for  new  technical  talent. 

You  can  do  a  service  to  your  industry,  your  com¬ 
pany,  and  technically  inclined  young  men,  by  under¬ 
standing  this  type  of  educational  program  and  recom¬ 
mending  it  to  interested,  qualified  personnel.  We  will 
gladly  furnish  complete  information  upon  your  re¬ 
quest. 

For  your  present  technical  employees,  CREI  also 
offers  a  home  study  program  at  the  same  high  level 
which  will  fit  them  for  upgrading  into  technical 
positions  of  greater  responsibility.  Ask  us  about  it. 

CAPITOL  RADIO  ENGINEERING  INSTITUTE 

Accredited  Technical  Institute  Curricula 
Dept.  219-C,  3224  Sixteenth  St.,  N.W.,  Wash.  10,  D.  C. 
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ITEMS  OF  INTEREST 

In  addition  to  the  telemetering 
transmitted,  the  rocket  contained  de¬ 
tectors,  known  as  photon  counters, 
which  are  sensitive  to  radiation  from 
the  sun  in  three  wavelengths — 1216 
angstroms,  1  to  10  angstroms,  and 
0.05  to  1  angstrom.  These  wave¬ 
lengths  correspond  to  the  Lyman- 
alpha  line  of  hydrogen.  X-ray,  and 
“soft”  gamma  rays,  respectively, 
which  are  believed  to  have  independ¬ 
ent  but  accumulative  effects  on  the 
ionosphere,  and  hence  on  radio  fade- 
outs.  The  data  telemetered  to  the 
ship  from  the  counters  will  be  evalu¬ 
ated  to  the  scientists  at  a  later  date. 

NBS  Develops  High-Speed  Adder 

Research  at  the  National  Bureau 
of  Standards  on  the  logical  design  of 
electronic  computers  has  resulted  in 
a  method  for  adding  two  53-binary¬ 
digit  numbers  in  1  microsecond. 
When  incorporated  into  a  computer’s 
arithmetic  unit,  this  adder  will  pro¬ 
vide  a  significant  saving  in  time  over 
the  currently  used  parallel  adders  in 
solving  complex  scientific  computa¬ 
tion  and  data-processing  problems. 

The  high  speed  of  the  adder  results 
from  a  logical  arrangement  that  per¬ 
mits  the  simultaneous  formation  of 
large  groups  of  “carries,”  the  num¬ 
bers  that  are  carried  over  to  the  next 
more  significant  digital  positions  in 
addition  problems.  It  can  be  con¬ 
structed  from  electronic  circuitry 
similar  to  that  in  the  National  Bureau 
of  Standards  Electronic  Computer, 
the  SEAC. 

In  the  Bureau’s  method  of  addi¬ 
tion,  whole  groups  of  adjacent  car¬ 
ries  are  formed  simultaneously  and 
independently.  An  analysis  using 
Boolean  algebra  techniques  shows 
that  it  is  feasible  to  generate  all  car¬ 
ries  in  a  limited  number  of  time  pe¬ 
riods.  Specifically,  for  a  53-binary- 
digit  adder,  all  52  carries  are  formed 
in  only  3  steps  of  a  5-step  operation. 

COMPUTER  SYMPOSIUM 

Problems  and  experiences  with 
medium-sized  electronic  computers 
will  be  the  theme  of  the  third  annual 
Computer  Applications  Symposium 
sponsored  by  Armour  Research 
Foundation  of  Illinois  Institute  of 
Technology.  The  symposium  will  be 
held  in  Chicago,  October  9  and  10. 

The  symposium  program  has  been 
arranged  in  recognition  of  a  height¬ 
ened  interest  in  the  problems  and 
performance  of  electronic  calculators. 
Twelve  speakers  at  the  two-day 


Pictured  on  the  right 
is  a  forward  scout 
reporting  back  to 
his  squad  through  a 
small  combat  radio 
built  into  his  helmet. 
He  talks  into  a 
thumbsixed  micro¬ 
phone  that  slips 
easily  under  his  hel¬ 
met  when  not  in 
use.  Designed  by  the 
Signal  Corps  Engi¬ 
neering  Laboratories, 
the  radio  unit  weighs 
less  than  a  pound 
including  batteries. 


meeting  will  deal  with  the  utilization 
of  a  number  of  machines  in  the 
medium  scale,  including  the  IBM 
650,  Datatron,  and  others.  All  speak¬ 
ers  will  represent  organizations  in 
which  the  instruments  are  in  use. 

The  symposium  subjects  will  in¬ 
clude  problems  encountered  in  in¬ 
stalling  computers,  problems  of  revis¬ 
ing  programs  to  give  effect  to  changes 
in  procedures,  use  of  computers  on 
problems  which  could  not  be  solved 
by  other  methods,  and  methods  of 
approach  and  personnel  required. 

Closed  Circuit JV 
Demonstrated  for  Educators 

In  the  first  demonstration  of  closed 
circuit  television  in  a  secondary 
school  in  the  Philadelphia  area,  a 
biology  class  was  conducted  over  the 
closed  channel  to  an  audience  of 
some  1,000  persons  at  the  Upper 
Darby  High  School.  The  Jerrold 
Electronics  Corp.  of  Philadelphia  in¬ 
stalled  the  master  antenna  system 
which  made  it  possible  for  the  dem¬ 
onstration  to  show  commercial  as 
well  as  the  classroom  programs. 

Both  the  educators  and  adminis¬ 
trators  from  the  suburban  area  and 
the  students  saw  the  demonstration 
on  conventional  TV  sets,  with  a  small 
group  of  guests  also  viewing  it  on 
the  school’s  giant  auditorium  screen. 
In  the  classroom,  four  cameras  from 
the  General  Precision  Laboratory, 
Pleasantville,  N.  Y.,  were  used,  with 
a  student  on  cue  from  the  instructor 
controlling  the  camera  on  the  circuit. 


Combat  Helmet  Radio 

The  Signal  Corps  Engineering 
Laboratories  at  Fort  Monmouth, 
N.  J.,  has  developed  a  combat  helmet 
radio  to  bring  walkie-talkie  communi¬ 
cations  to  the  individual  rifleman 
for  the  first  time. 

The  experimental  helmet  looks 
like  a  football  player’s  headgear  and 
contains  the  smallest  known  two-way 
military  radio,  weighing  only  a 
pound.  The  set  was  made  smaller 
than  two  packs  of  cigarettes  by  use 
of  transistors  instead  of  bulky  vac¬ 
uum  tubes. 

To  prevent  enemy  interception  of 
messages  at  the  front  lines,  the  helmet 
radio  is  preset  for  short  range  con¬ 
versations  between  squad  members. 
At  a  moment’s  notice,  however,  range 
can  be  greatly  increased  by  attaching 
an  auxiliary  antenna  to  the  top  of 
the  helmet. 

To  answer  a  call,  the  soldier  merely 
flips  a  switch  and  talks  into  a  micro¬ 
phone  about  the  size  of  his  thumb. 
No  warm-up  time  is  needed.  The 
set’s  transistors  act  instantly. 

At  full  capacity,  the  helmet  can 
reach  radios  up  to  a  mile  away,  and 
can  hear  powerful  stations  at  even 
greater  distances. 

Contractors  Named  For 
Missile  System 

Contractors  participating  in  the 
Air  Force’s  strategic  ballistic  missile 
development  program  were  named  at 
the  recent  Air  Force  Association  con¬ 
vention  in  New  Orleans,  La.  The  IT 
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contractors  are  working  on  the  con¬ 
struction  of  three  missiles,  two  inter¬ 
continental  missiles,  Atlas  and  Titan, 
and  an  intermediate  range  missile, 
Thor. 

Ramo- Wooldridge’s  Guided  Mis¬ 
siles  Research  Division,  Los  Angeles, 
Calif.,  has  the  system’s  engineering 
responsibility  and  provides  technical 
direction  for  all  of  the  contractors 
in  the  program. 

Contractors  for  the  missile  guid¬ 
ance  portion  of  this  program  are 
General  Electric’s  Defense  and  Elec¬ 
tronics  Division,  Syracuse,  N.  Y.; 
Bell  Telephone  Laboratories,  Whip- 
pany,  N.  J.;  The  American  Bosch 
Arma  Corp.,  Garden  City,  L.  L;  the 
A.C.  Spark  Plug  Division  of  General 
Motors,  Milwaukee,  Wise.;  Bur¬ 
roughs  Corp.,  Paoli,  Pa.,  and  Rem¬ 
ington  Rand,  the  Univac  Division,  St. 
Paul,  Minn. 

The  air  frame  contractors  include 
the  Convair  Division  of  General  Dy¬ 
namics  Corp.,  San  Diego,  Calif.,  who 
are  working  on  the  Atlas  missile  air 
frame,  the  Martin  Co.,  who  are  con¬ 
structing  the  Titan  air  frame  in  their 
Denver  plant,  and  Douglas  Aircraft 
Co.,  Santa  Monica,  Calif.,  who  are 
developing  the  Thor  air  frame. 

Contractors  for  the  propulsion  area 
of  the  missile  program  are  North 
American  Aviation  Corp.,  Canoga 
Park,  Calif.;  Aerojet-General  Corp., 
Sacramento,  Calif.;  and  American 
Machine  and  Foundry  Co.,  Turbo 
Division,  Pacoima,  Calif. 

General  Electric  and  AVCO  Manu¬ 
facturing  Co.  are  contractors  for  the 
nose  cone  which  houses  the  nuclear 
or  thermonuclear  warhead. 

The  Air  Force  strategic  ballistic 
missile  program  is  the  responsibility 
of  the  Air  Research  Development 
Command.  Immediate  control  over 
all  developmental  aspects  of  the  pro¬ 
gram  is  exercised  by  the  Western  De¬ 
velopment  Division  of  ARDC  in  Los 
Angeles,  Calif. 


Instruments—  I  _ / 

Automation  Con-  ■ 
ference  .  .  .  Booth  #1723 


5  POUNDS 


ANOTHER  EXAMPLE  0 


PIONEERING 


The  Waterman  PANELSCOPE  is  a  custom-built  cathode  ray  tube 
oscilloscope,  with  simplified  operation,  and  yet  available  at  a  low  price. 
The  PANELSCOPE  concept  provides  for  the  following: 

•  MINIATURIZATION  —  Panel  space  required  is  only  5 'A''  x  5-3/16" 
—  depth  is  10"  and  the  weight  is  less  than  5  lbs.  The  PANELSCOPE 
can  be  installed  in  practically  any  equipment  —  mobile  or  stationary 
air,  sea,  or  land  —  military  or  commercial. 

•  SIMPLICITY  OF  OPERATION  —  Twist  of  a  single  rotary  switch 
provides  a  synchronized  pattern  of  desired  incoming  signal  (up  to  11 
circuits)  against  proper  linear  time  base.  This  is  ideal  for  monitoring 
and  trouble  shooting,  as  it  removes  the  need  of  fiddling  with  knobs  as 
it  is  done  now  on  general  purpose  oscilloscopes.  The  static  controls, 
such  as  beam,  focus,  positioning,  and  graticule  brightness  are  located 
in  tube  escutcheon. 

•  CUSTOM  DESIGN  —  A  wide  variety  of  —  signal  amplifiers  with 
response  from  dc  to  megacycles  and  sensitivities  from  6  millivolts  — 
synchronized  or  triggered  linear  time  base  generators  from  'A -cycle 
(and  lower  if  need  be)  to  2  microseconds  —  can  be  specified  by  you  to 
fit  your  needs  for  particular  equipment. 

•  PARTIAL  KIT  FORM  —  The  PANELSCOPE  comes  fully  wired 
and  tested  with  chosen  signal  amplifier,  linear  time  base  generator  and 
attendant  sync,  amplifier.  The  desired  signal  attenuators,  frequency 
and  amplitude  determining  components,  and  method  of  synchroniza¬ 
tion  can  be  installed  either  by  us  or  by  you. 

•  POWER  REQUIREMENT  —  Less  than  10  watts  of  line  power  for 
built-in  high  voltage  supply  —  The  required  B-|-  and  heater  current  as 
selected  by  your  requirements.  For  those  cases  where  B-j-  and  heater 
power  is  not  available,  auxiliary  power  pack  can  be  supplied. 

There  is  a  place  in  your  equipment  for  Waterman  PANELSCOPE.  a  cus¬ 
tom  built  oscilloscope  at  production  prices,  although  your  needs  may  be  but 
one  or  two.  May  we  have  your  requirements? 


U.  $.  Firms  Informed  of 
European  Technology 

A  program,  known  as  the  Euro¬ 
pean  Technological  Observation 
Group  plan,  has  been  established  by 
Armour  Research  Foundation  of  Il¬ 
linois  Institute  of  Technology,  .Chi¬ 
cago,  Ill.,  to  keep  American  industry 
informed  of  European  technical  de¬ 
velopment. 

The  service  is  being  offered  by  the 
Foundation  to  firms  interested  in 
ideas  and  techniques  of  potential 
value  in  the  American  market. 
Eighteen  companies  are  participating 
in  this  unique  plan. 

{Continued  on  page  106) 
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ITEMS  OF  INTEREST 

From  the  observation  group’s  head¬ 
quarters  in  the  Hague,  Netherlands, 
a  staff  of  five  engineers  will  observe 
and  report  on  European  production 
methods  in  the  fields  of  mechanical, 
electrical,  and  chemical  engineering, 
metallurgy,  and  chemical  production. 

The  staff  will  scour  Western  Eu¬ 
rope  for  ideas,  developments,  and 
methods  that  will  help  sponsoring 
companies  improve  their  competitive 
positions.  Tliey  will  spend  the  major 
portion  of  their  time  attending  all 
important  seminars,  conferences, 
trade  shows,  and  technical  meetings. 
Observers  will  visit  scientific,  techni¬ 
cal,  and  industrial  organizations. 


OPERATION  ALERT  PROVES 
TELECOMMUNICATIONS  ADEQUATE 

Operating  from  a  secret  relocation 
center.  Government  telecommunica¬ 
tions  officials,  assisted  by  consultants 
and  Executive  Reservists  from  com¬ 
mercial  communication  companies 
attached  to  the  Office  of  Defense 
Mobilization,  put  into  play  a  number 
of  problem  plays  designed  to  reveal 
the  flexibility  and  adequacy  of  the 
Telephone  by-pass  systems — during 
Operation  Alert,  the  week  of  July  23, 
1956.  Within  24  hours  after  the  “at¬ 
tack”  on  76  target  areas  took  place, 
Maj.  Gen.  Jerry  V.  Matejka,  USA 
(Ret.),  Assistant  to  the  Director, 
Office  of  Defense  Mobilization,  was 
appointed  Administrator  of  the  War 
Communications  Administration 


which  was  established  in  the  course 
of  the  exercise. 

Using  the  communications  powers 
of  the  President  delegated  to  him  un¬ 
der  the  1934  Communications  Act, 
General  Matejka  immediately  issued 
a  series  of  orders  designed  to  insure 
the  control  and  continuity  of  vital 
wire  and  radio  channels,  and  to  de¬ 
centralize  authority  sufficiently  for 
the  emergency.  It  was  considered  un¬ 
necessary  to  curtail  public  use  of  the 
usual  facilities  in  view  of  the  priority 
system  already  set  up. 

The  following  measures  were  or¬ 
dered  by  General  Matejka:  Federal 
Government  control  was  extended  to 
intra-state  communications  in  the 
continental  U.  S.  and  the  territories. 


posessions,  and  District  of  Columbia; 
the  Secretary  of  Defense  was  author¬ 
ized  to  use,  control,  supervise,  inspect 
or  close  all  maritime  radio  facilities 
under  U.  S.  jurisdiction;  the  FCC 
was  authorized  to  close  all  amateur 
radio  stations  not  licensed  in  the 
Radio  Amateur  Civil  Emergency 
Service,  and  to  expand  its  radio 
monitoring  to  prevent  unauthorized 
transmissions;  the  precedence  system 
for  public  use  of  available  commu¬ 
nications  facilities  was  made  man¬ 
datory  (telephone,  telegraph,  and  tele¬ 
typewriter  exchange)  ;  the  precedence 
system  for  the  resumption  of  inter¬ 
city  private  line  service  was  made 
mandatory,  to  insure  priority  restora¬ 
tion  of  vital  lines,  and  all  outstanding 
authorizations  for  the  use  of  all  radio 
frequencies  were  ordered  to  remain 


in  effect  until  superceded  by  further 
orders  from  General  Matejka. 

The  play  was  restricted  to  the  do¬ 
mestic  communication  complex  of  the 
United  States  and  the  vast  national 
network  of  both  telegraph  and  tele¬ 
phone  facilities  received  careful  scru¬ 
tiny  throughout  a  number  of  areas 
in  the  Nation  in  an  effort  to  deter¬ 
mine  the  adequacy  of  that  part  of  the 
complex  which  remained  undamaged 
from  enemy  “attack.” 

G-E  Silicon  Rectifiers 

The  General  Electric  Co.  has  an¬ 
nounced  two  new  silicon  rectifiers 
designed  to  meet  stringent  military 
requirements. 

The  new  rectifiers,  RETMA  type 
designated  IN537  and  IN538,  were 
developed  under  a  U.S.  Air  Force 
contract.  They  are  now  in  full  pro¬ 
duction  at  the  Company’s  Semicon¬ 
ductor  Products  Department  Plant, 
Clyde,  N.  Y. 

Both  of  the  new  silicon  rectifiers 
are  rated  at  a  maximum  DC  output 
current  of  250  milliamperes  at  150° 
C.  However,  the  devices  may  be  de¬ 
signed  into  circuits  for  outputs  of  up 
to  750  milliamperes  where  lower 
temperature  conditions  are  encoun¬ 
tered.  Maximum  leakage  current 
over  the  devices’  entire  ambient  oper¬ 
ating  temperature  range  of  from 
— 65°C  to  150°C  is  0.5  milliamperes. 

A  prime  feature  of  the  new  recti¬ 
fiers  is  that  high  current  loads  can  be 
carried  without  the  use  of  any  heat 
sink  whatsoever.  Thus,  the  new  sili¬ 
con  rectifiers  are  suitable  for  com¬ 
puter  power  supplies  for  many  appli¬ 
cations  such  as  guided  missiles, 
blocking  applications,  magnetic  am¬ 
plifiers,  other  low  leakage  applica¬ 
tions,  and  a  wide  variety  of  high 
temperature  electronic  equipment 
power  supplies. 

The  IN537  silicon  rectifier  is  rated 
at  a  maximum  peak  inverse  voltage 
of  100  volts,  while  the  IN538  is  rated 
at  a  maximum  PIV  of  200  volts. 
Maximum  surge  current  for  both 
rectifiers  is  10  amperes.  Full  cycle 
average  forward  voltage  drop  is  a 
maximum  of  one-half  volt  for  both 
devices. 

TV  Camera  Observes  Navy 
Weapons  Tests 

A  television  camera,  which  will 
contribute  to  efficiency  and  safety  in 
weapons  testing,  was  demonstrated 
at  the  Chincoteague,  Virginia,  Naval 
Air  Station  by  the  Navy  and  the 
manufacturer.  General  Precision  Lab¬ 
oratory  of  Pleasantville,  New  York. 


Pictured  above  is  the  memory  unit  of  the  electronic  computer  designed  by  International 
Business  Machines  Corporation  for  the  Army  Signal  Corps  computer-communications  system, 
installed  at  the  Army  Signal  Supply  Agency  in  Philadelphia.  The  computer  is  a  key 
element  of  the  electronic  data  processing  network  that  handles  requisitions,  stock  control, 
and  other  data  pertaining  to  signal  supplies  for  the  entire  U.  S.  Army. 
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Representatives  of  the  Navy,  Air 
Force,  and  Marine  Corps  were  able 
to  observe  performance  of  the  ad¬ 
vanced  weapons  from  a  distance  of 
three  feet — the  distance  the  television 
camera  was  located  from  the  weapons 
— while  looking  at  a  movie-size 
screen  situated  150  feet  from  the  fir¬ 
ing  bay. 

The  display  by  the  Aircraft  Weap¬ 
ons  Department  of  the  Naval  Avia¬ 
tion  Ordnance  Test  Station  was  made 
possible  through  the  use  of  a  rugged 
television  camera  mounted  on  a  tri¬ 
pod  close  to  the  firing  weapon  inside 
the  test  chamber  and  another  small, 
five-pound  camera  peering  through 
the  glass  observation  port  in  the  two- 
foot-thick  concrete  wall  at  the  rear  of 
the  chamber. 

Pictures  from  either  camera,  con¬ 
trolled  by  a  switching  device,  were 
relayed  to  a  television  projection  sys¬ 
tem  in  the  viewing  room  where  the 
group  of  officials  was  able  to  watch 
the  proceedings  safely. 

The  closed-circuit  television  equip¬ 
ment  transmitted  clear,  detailed  pic¬ 
tures  of  the  tests  desoite  noise  levels 
well  over  120  decibels  and  the  shock 
waves  produced  by  the  weapons. 

Admiral  Begins  Radiation  Survey 

The  future  design  and  construction 
of  atomic  powered  rockets  and  space 
satellites  may  be  determined  by  a 
study  of  radiation  damage  to  elec¬ 
tronic  components  undertaken  for  the 
U.  S.  Air  Force  by  Admiral  Corp., 
Chicago,  Ill. 

As  part  of  the  project,  all  types  of 
electronic  components  are  being 
bombarded  and  tested  with  neutrons. 
The  testing  is  conducted  at  six-day 
periods  with  nuclear  reactors  at  the 
Government’s  Argonne  Research  Lab¬ 
oratory  at  Lemont,  Ill.,  and  at  an 
Atomic  Energy  Commission  Installa¬ 
tion  at  Arco,  Idaho. 

After  being  tested  in  the  reactors, 
the  radioactive  isotopes  are  trans¬ 
ported  in  lead  shields  to  a  specially 
designed  nucleonic  laboratory  near 
Admiral’s  headquarters.  The  labora¬ 
tory  contains  shielded  rooms  in 
which  the  latest  test  equipment  has 
been  installed.  Here  the  radioactive 
components  are  tested  with  apparatus 
operated  by  remote  controls  outside 
the  room.  The  operator  has  a  full 
view  of  the  interior  through  a  special 
glass  window  approximately  two  feet 
thick. 

One  shield  room  contains  environ¬ 
mental  chambers  to  simulate  extreme 
temperatures  and  altitude  conditions 
in  which  operation  of  the  radioactive 
components  may  be  required. 

{Continued  on  page  108) 


If  You  Have 
RADAR 
In  Mind  As 
A  Career 


Here’s  a  marvelous  op¬ 
portunity  for  you  with  the 
growing  CROSLEY 


fast 


Division,  AVCO  Manufacturing  Corporation.  New  projects  are  being 
started  and  you  will  be  able  to  get  in  on  the  “ground  floor”  with  this 
young  and  agressive  organization.  We  will  pay  your  expenses  to  Cincinnati 
if  you  are  accepted.  We  urge  you  to  contact  us  without  delay. 


CALIBRATION  ENGINEERS 

You  will  perform  production  tests  on  RADAR  Systems  and  other 
complex  electronic  equipments.  You  will  interpret  data  obtained  by 
observation  of  wave-shapes,  frequency-measurements  and  mathematical 
calculations  to  indicate  acceptability  of  units  to  specified  requirements. 
Diagnose  the  causes  of  equipment  failure  and  direct  the  making  of 
necessary  repairs.  Two  years  of  technical  or  service  school  or  the 
equivalent  is  required  with  two  to  three  years'  experience  in  radar 
maintenance  and  repair. 

ELECTRONIC  TECHNICIANS 


Here  you  will  be  interested  in  quality  control  and  production 
problems.  Two  to  three  years  of  specialized  training  in  service  radar 
schools  or  the  equivalent.  Also,  practical  experience  in  radar  is^ 
important. 


2630  Glendale-Milford  Road 
EVENDALE,  CINCINNATI  15,  OHIO 
Dept.  T-5 


“Known  For  The  NEWEST  -  Respected  For  The  BEST!” 

Please  send  a  resume  to  Employment  Manager 
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The  new  tube  will  be  useful  both 
for  civil  and  military  air  terminals 
when  combined  with  individually  en¬ 
gineered  control  panels,  radar,  and 
electronic  computers  to  create  im¬ 
proved  air  traffic  control  systems. 
One  of  the  advantages  of  the  device 
is  the  tremendous  speed  with  which 
it  can  reproduce  information. 


General  Maude  will  assist  Dr. 
Thomas  T.  Goldsmith,  Jr.,  vice  presi¬ 
dent,  government  and  research,  in 
directing  and  coordinating  Du  Mont’s 
extensive  program  of  supplying  elec¬ 
tronic  equipment  to  the  Armed  Serv¬ 
ices.  He  assumed  his  new  duties  im¬ 
mediately  after  his  retirement  from 
active  duty. 

As  Commander  of  the  Cambridge 
Research  Center,  General  Maude  has 
worked  closely  with  the  Lincoln 
Laboratory  and  master  planning  for 
the  continental  defense  of  the  United 
States,  as  well  as  many  other  ad¬ 
vanced  military  programs. 


ITEMS  OF  INTEREST 


The  project  calls  for  the  testing  of 
electronic  components  before  being 
subjected  to  radiation,  as  well  as 
afterward,  in  order  to  determine  the 
extent  and  nature  of  radiation  dam¬ 
age.  The  results  of  these  tests  will 
be  studied  by  Admiral  engineers  and 
physicists  during  the  project’s  three- 
year  period,  and  comprehensive  rec¬ 
ommendations  will  be  made  to  the 
Air  Force  for  preventing  or  reducing 
radiation  damage  to  components. 


New  Regular  Army  Officer 
Program  Announced 

The  “Armed  Forces  Regular  Offi¬ 
cer  Augmentation  Act  of  1956,”  was 
recently  passed  to  provide  incentive 
and  opportunity  for  military  careers 
in  the  Armed  Services  and  to  reduce 
turnover  in  the  officer  corps.  It  pro¬ 
vides  for  the  first  time  since  the 
1946-47  integration,  general  author¬ 
ity  for  appointment  of  Regular  Army 
officers  above  the  permanent  grade 
of  first  lieutenant. 

The  Army’s  statutory  Regular  com¬ 
missioned  officer  authorization  has 
been  increased  from  30,600  to  49,500 
by  this  act.  Present  Regular  officer 
strength  chargeable  against  this  au¬ 
thorization  is  about  27,000. 

Appointment  in  the  Regular  officer 
corps  may  be  made  without  restric¬ 
tion  as  to  permanent  grade.  How¬ 
ever,  any  officer  appointed  under  this 
act  must  be  of  such  age  as  to  per¬ 
mit  him  to  complete  twenty  years  of 
active  commissioned  service  before 
his  55th  birthday.  This  may  include 
periods  of  service  both  before  and 
after  appointment. 

The  maximum  age  for  appointment 
without  promotion  list  credit  is  twen- 
ty-seven.  Tliis  base  age  of  twenty- 
seven  may  be  increased  by  the 
amount  of  promotion  list  service 
credited  at  appointment. 


Newly  appointed  Managing  Direc¬ 
tor  of  the  Collins  Radio  Co.  of  Eng¬ 
land,  Ltd.,  is  Joseph  R.  Pernice, 
president  of  the  Paris  Chapter  of  the 
AFCEA.  Mr.  Pernice  has  been  Chief 
of  the  Electronics  Section  of  NATO’s 
Production  and  Logistics  Division 
for  the  past  six  years. 

Active  in  electronics  for  30  years, 
he  held  several  Government  technical 
production  positions  during  World 
War  H.  In  his  NATO  post  Mr.  Per¬ 
nice  directed  the  activities  of  the  in¬ 
ternational  groups  on  electronics. 
Their  purpose  has  been  to  exchange 
technical  information,  aid  in  the  de¬ 
velopment  of  production  plans  and 
further  standardization  among  mem¬ 
ber  nations. 

Organized  last  year  as  a  subsidiary 
of  the  Collins  Radio  Co.  of  Cedar 
Rapids,  Iowa,  the  British  branch  has 
functioned  as  a  sales  office  for  the 
United  Kingdom  and  Europe.  It 
serves  also  as  a  maintenance  facility 
for  Collins  equipment  used  by  in¬ 
ternational  air  carriers  and  other 
commercial  customers. 


Pictured  above  is  the  XY  Universal  switch, 
manufactured  by  Stromberg-Carlson.  It  is 
one  of  the  electromechanical  switches, 
originally  designed  and  built  for  service  in 
telephone  systems,  now  available  for  in¬ 
dustrial  application. 


Navy  Helicopter  TV  Stations 

Helicopters  may  become  self-con¬ 
tained  flying  television  stations  dur¬ 
ing  major  naval  operations.  Devel¬ 
oped  a^  Philco  Corp.’s  Government 
and  Industrial  Division  for  the  Navy 
Department’s  Bureau  of  Ships,  a  new 
airborne  TV  system  is  said  to  pro¬ 
vide  operation  over  line-of-sight  dis¬ 
tances  of  more  than  fifty  miles. 

This  system,  an  ultra-high  fre¬ 
quency  FM  radio  link,  provides  for 
transmission,  reception  and  display 
of  television  information  from  the 
air  to  surface  ships.  During  recent 
tests  with  the  fleet,  the  Navy  reported 
that  excellent  pictures  were  obtained 
of  all  phases  of  ship-to-shore  move¬ 
ment. 

The  airborne  equipment  for  the 
new  Navy  TV  system  includes  a  fre¬ 
quency  modulated  transmitter  of  100 
watts  effective  radiated  power,  an 
image  orthicon  camera,  a  coder,  and 
a  high-gain  antenna. 


RCA  Names  Missile  and  Radar  Head 

The  Radio  Corp.  of  America  has 
announced  the  appointment  of  Harry 
R.  Wege  as  manager  of  RCA  Missile 
and  Surface  Radar  Department. 

Mr.  W^ege  has  been  operations 
manager  of  the  department  since  its 
establishment  last  November  to  co¬ 
ordinate  the  company’s  activities  in 
both  missile  and  surface  radar  pro¬ 
duction. 

The  department,  under  Mr.  Wege’s 
direction,  is  currentl)  engaged  in  the 
development  and  production  of  land- 
based  tactical  launching  and  guid¬ 
ance  s)  stems  for  the  Air  Force’s 
“Talos”  surface-to-air  guided  missile. 

A  member  of  the  Philadelphia 
Chapter  of  AFCEA.  Mr.  Wege  joined 
the  Asso<'iation  in  1953. 


A  commercial  version  of  the 
Charactron  shaped-beam  tube  which 
has  been  used  for  some  time  in  the 
SAGE  system  of  military  aircraft 
surveillance  has  been  announced  by 
the  Stromberg-Carlson  Division  of 
General  Dynamics  Corp.  Providing 
an  extremely  clear  moving  diagram, 
the  tube,  which  has  a  19-inch  diame¬ 
ter  screen,  can  also  print  letters  and 
numbers  to  represent  such  informa¬ 
tion  as  flight  number  of  the  plane, 
speed,  and  altitude. 


Personnel 


Maj.  Gen.  Raymond  C.  Maude, 
former  commander  of  the  Air  Force 
Cambridge  Research  Center,  Air  Re¬ 
search  and  Development  Command, 
has  joined  Allen  B.  Du  Mont  Labora¬ 
tories,  Inc.,  Clifton,  N.  J. 
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PERSONNEL  CLEARING  HOUSE 


AFCEA  iVfembers  Availahle  to  Industry 
The  pages  of  SIGNAL  are  open  to  active  AFCEA  members 
who  are  seeking  positions  in  the  communications,  electronics 
and  photographic  industries.  Any  member  is  entitled  to  space 
free  of  charge  in  this  column  for  three  issues  of  the  maga¬ 
zine.  Please  limit  your  notice  to  five  lines.  In  replying,  em¬ 
ployers  are  asked  to  address:  Box _ ,  SIGNAL,  1624  Eye 

Street,  N.  W.,  Washington  6,  D.  C.  Letters  will  be  forwarded 
to  the  AFCEA  member. 


District  Sales  Manager  or  Field  Representative  for  elec¬ 
tronics  or  associated  firm.  Excellent  contacts  with  industry 
and  Government  agencies  in  11  Western  states.  Fully  cogni¬ 
zant  of  Western  industrial  expansion.  Familiar  with  all 
Western  Government  projects  and  R&D  operations.  Capable 
of  setting  up  Western  office,  advertising  program,  marketing, 
distribution  program.  Box  120. 

Sales  Engineer:  Advertising — Sales  Promotion  Manager. 
Recent  sales  experience  plus  10  years’  experience  in  adver¬ 
tising  and  sales  promotion  of  electronic  products.  Radio 
amateur  for  over  20  years.  Age  37.  Engineering  education 
of  3  years  and  B.S.  in  Marketing  degree.  Prefer  West  or 
East  coasts.  Box  121. 


Government  and  Military  Positions  Available 

Government  and  military  agencies  are  invited  to  use  this 
column  to  announce  ovailable  positions  which  may  be  of 
interest  to  the  readers  of  SIGNAL.  Notices  will  be  published 
three  times  if  not  cancelled  before.  Applicants  apply  as  indi¬ 
cated  in  individual  notices. 


Ordnance  Engineer  ($7,000/year).  Assistant  Inspector  of  Naval 
Material,  Germantown,  Pa.,  has  opening  in  development  and  pro¬ 
duction  of  ordnance  equipment.  Requirements:  Bachelor’s  degree 
in  engineering  (or  four  years’  equivalent  experience)  and  2^2 
years’  engineering  experience,  one  in  ordnance  engineering.  Mas¬ 
ter’s  degree  can  be  substituted  for  one  year’s  experience;  Doctor’s 
degree  in  ordnance  engineering  can  be  substituted  for  all  expe¬ 
rience.  For  further  information,  write:  Supervising  Inspector  of 
Naval  Material,  17  Brief  Ave.,  Upper  Darby,  Penna. 

Electronic  Engineers,  Electronic  Scientists,  Mechanical  En¬ 
gineers,  starting  salaries  |5, 335-16,390.  Engineering  Draftsmen, 
13,415-14,080.  Vacancies  now  exist  at  the  U.  S.  Navy  Electronics 
Laboratory,  a  major  West  Coast  scientific  organization  engaged  in 
research  and  development  of  electronic  equipment  and  systems. 
For  further  information  address:  U.  S.  Navy  Electronics  Labora¬ 
tory,  Civilian  Personnel  Division,  San  Diego  52,  California. 

Electronic  Engineers:  One  Electronic  Engineer  (telephone)  and 
one  Electronic  Engineer  (radio),  starting  salary  $6,390.  Require¬ 
ments  are:  degree  in  electrical  engineering  and  2^  years  pro¬ 
fessional  experience,  one  year  of  which  must  have  been  in  the 
specialized  field,  or  6^5  years  professional  electronic  engineering 
experience.  Applications  should  be  forwarded  to:  Hqs.,  5001  SU 
Station  Complement,  5th  Army,  1660  E.  Hyde  Park  Blvd.,  Chicago 
15,  Illinois. 

The  Special  Devices  Center,  an  activity  of  the  Office  of  Naval 
Research,  located  at  Sands  Point,  Port  Washington,  Long  Island, 
has  several  vacancies  for  electronic  engineers  at  $6390  a  year, 
and  one  vacancy  for  a  general  engineer  at  $6390  a  year  which 
requires  specialized  experience  in  audio-visual  recording.  In¬ 
quiries  should  be  directed  to  the  Industrial  Relations  Officer. 
Telephones:  Flushing  7-8300  and  Port  Washington  7-3800. 

Radio  Operator  Technicians.  Veterans  $3400-14200  to  start. 
Overseas  opportunities.  Amateur  or  commercial  licenses  helpful. 
Full  pay  during  advance  training.  Good  advancement  opportuni¬ 
ties.  Submit  resume  with  name,  age,  address,  phone  number — 
if  any,  military  experience,  private  training,  work  experience, 
FCC  licenses — if  any.  Armed  Forces  Communications  and  Elec¬ 
tronics  Association  will  forward  same  immediately  to  employer 
who  will  acknowledge  your  application  direct. 

Teletype  Operators  and  Cryptographic  Technicians.  Veterans 
$3200-$3700  to  start.  Overseas  opportunities.  Full  pay  during 
training  period.  Good  advancement  opportunities.  Submit  resume 
with  name,  age,  address,  phone  number — if  any,  military  experi¬ 
ence,  FCC  licenses — if  any.  Armed  Forces  Communications  and 
Electronics  Association  will  forward  same  immediately  to  employer  I 
who  will  acknowledge  your  application  direct.  I 


TUNG-SOL  ELECTRIC  INC.,  Newark  4,  N.  J. 

SALES  OFFICES!  ATLANTA,  COLUMBUS,  CULVER  CITY,  DALLAS, 
DENVER,  DETROIT,  MELROSE  PARK  (ILL.),  NEWARK,  SEATTLE 
CABLE  ADDRESS!  TUNGSOL 
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NEW  PRODUCTS  FROM  INDUSTRY 


Optical  Co.  and  introduced  by  Rem¬ 
ington  Rand,  a  division  of  Sperry 
Rand  Corporation,  315  Fourth  Ave¬ 
nue,  New  York  10,  N.  Y. 

Electronically  operated,  it  features 
finger-tip  control  from  high  speed  to 
slow  speed  and  stop.  It  has  a  14%  ' 
square  screen  and  built-in  inter¬ 
changeable  lenses  which  permit  an 
instant  switch  from  23  to  1  to  40  to 
1  magnification.  Mounted  on  rub¬ 
berized  casters,  it  can  be  used  in  any 
department. 

Permalloy  Powder  Cores 

Magnetics,  Inc.,  Butler,  Penna., 
has  introduced  color  coding  of  their 
unstahilized  permalloy  powder  cores, 
which  are  available  on  a  very  short 
delivery  schedule. 

The  code,  established  to  make  the 
powder  cores’  use  easier  on  the  pro¬ 
duction  line,  serves  as  a  guide  in  as¬ 
sembly  so  that  the  proper  number  of 
turns  may  be  put  on  cores-  without 
special  testing.  The  cores  can  be 
color  marked  in  2%  bands  from 
— 5%  to  -)-15%  of  the  published 
nominal  inductance  for  1000-turn 
winding. 

Widely  used  as  loading  coil  cores 
to  provide  suitable  response  in  the 
audio  and  carrier  frequency  ranges, 
the  permalloy  powder  codes  are  also 
used  as  filters  in  communications  cir¬ 
cuits.  High  Q  applications,  such  as 
high,  low,  and  band  pass  filters,  and 
noise  suppression  filters  are  some  of 
their  uses.  They  are  made  of  2% 
molybdenum,  81%  nickel,  and  17% 
iron  formula. 

Color  coding  in  2%  bands  on  these  Mag¬ 
netics,  Inc.  molybdenum  permalloy  powder 
cores  takes  the  place  of  special  testing  in 
assembly. 


Quartz  Trimmer  Capacitor 

The  Electronics  Division  of  the 
JED  Manufacturing  Co.,  Inc.,  6101 
16th  Ave.,  Brooklyn  4,  N.  Y.,  has  an¬ 
nounced  production  of  the  Model 
veil  A  Fused  Quartz  Piston  Capaci¬ 
tor  for  use  in  capacitor  networks  re¬ 
quiring  low-loss  and  high  leakage  re¬ 
sistance  for  400  cycle  operation. 

These  low  loss  capacitors  may  also 
be  used  for  ultra  stable  oscillator  cir¬ 
cuits  and  as  tuning  elements  in  high 
frequency,  low  power  tank  circuits. 

The  coaxial  construction  utilizes 
an  invar  tuning  slug  and  adjustment 
screw  that  is  individually  fitted  to 
the  precision  bore  cylinder.  A  silver 
invar  band  serves  as  the  fixed  elec¬ 
trode. 

Special  quality  control  procedures 
give  the  veil  A  a  dissipation  factor 
of  less  than  0.0002  at  400  cycles  to 
-(-125°C.  The  high  insulation  re¬ 
sistance  of  the  veil  A  remains  con¬ 
stant,  making  it  suitable  for  low  fre¬ 
quency  network  applications. 


Du  Mont  Mobile  Radio 
System 

A  mobile  radio  system  which  de¬ 
livers  100  watts  minimum  output 
across  its  entire  frequency  band  of 
25  me  to  54  me,  and  offers  a  new 
combination  of  features  has  been  de¬ 
veloped  by  Allen  B.  Du  Mont  Lab¬ 
oratories,  Inc. 

Designated  the  Du  Mont  Model 
MCA-105  B  Mobile  Radio  System,  its 
use  is  expected  to  extend  police  pro¬ 
tection  to  outlying  districts  and  to 
provide  better  coverage  by  fire  de¬ 
partments  and  forestry  agents. 

The  high-powered  unit  offers  de¬ 
viation  compensated  “squelch,”  an 
exclusive  design  allowing  all  tuning 
adjustments  to  be  made  from  the 
top  of  the  chassis,  and  a  simple  selec¬ 
tor  for  one-to-four  channel  tuning. 

The  system  includes  a  transmitter, 
receiver,  power  supply,  all  relays 
within  a  single  compact  housing,  a 
control  head  and  microphone,  speak¬ 
er,  antenna,  power  fuse  assembly, 
and  all  necessary  cables.  Its  construc¬ 
tion  is  sturdy  and  exceeds  the 
RETMA  humidity  and  vibration 
specifications. 

Complete  and  simple  test  facilities 
for  the  receiver  include  a  single  test 
socket  which  provides  audio  monitor¬ 
ing  and  squelch  control  as  well  as 
metering  the  grid  currents  of  the  first 
and  second  limiters  and  the  oscillator 
multipliers.  A  single  transmitter  test 
socket  provides  facilities  for  micro¬ 
phone  input  and  keying  as  well  as  all 
necessary  grid  and  plate  functions. 

X-Band  Ferrite  Circulator 

Microwave  Development  Labora¬ 
tories,  Wellesley,  Mass.,  have  an¬ 
nounced  an  X-Band  Ferrite  Circula¬ 
tor  with  a  front-to-back  ratio  ap¬ 
proaching  300  to  1. 

This  circulator.  Model  No.  601,  is 
a  medium  power  microwave  com¬ 
ponent  developed  around  the  non¬ 
reciprocal  differential  phase  shift 
principle.  Power  entering  the  circu¬ 
lator  is  transmitted  in  sequence  from 
one  terminal  to  another. 

The  unit  can  be  used  as  a  low-loss, 
broad  band  isolator,  or  in  passive 
duplexing  applications. 

Electronic  AO  Reader 

A  Film-a-record  Electronic  AO 
Reader,  designed  to  accommodate 
either  16-  or  35mm  microfilm,  was 
recently  manufactured  by  American 


Frequency  Measuring 
System 

Developmental  or  production  test¬ 
ing  of  precision  quartz  crystals  and 
filters,  magnetostrictive  filters,  and  a 
variety  of  other  components  or  cir¬ 
cuits,  is  now  being  accomplished  in 
a  most  efficient  way  by  the  use  of  an 
instrument  designated  as  Type  FT- 
XZB  Decade  Frequency  Measuring 
System. 

Available  from  the  Federal  Tele¬ 
phone  and  Radio  Co.,  a  division  of 
International  Telephone  and  Tele¬ 
graph  Corp.,  the  instrument  may  also 
be  used  for  pre-setting  of  communi¬ 
cations  receivers,  for  monitoring  of 
transmitter  frequencies,  and  for  use 
in  incoming  inspection  departments. 

The  FT-XZB  consists  partly  of  a 
frequency  synthesizer  which  contains 
as  its  frequency  standard  a  100  kc 
quartz  crystal  with  an  accuracy  of 
2x10“^.  Through  the  use  of  precise 
frequency  dividers,  the  synthesizer 
provides  standard  frequencies  which, 
by  means  of  the  instrument’s  me¬ 
chanical  design,  may  be  fixed  or 
varied  from  30  cps  to  30  me.' 

Combined  with  this  synthesizer,  in 
one  compact  cabinet,  is  a  frequency 
meter  which  permits  direct  measure¬ 
ments  from  10  cps  to  300  kc  and, 
when  used  in  conjunction  with 
the  synthesizer,  difference-frequency 
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measurements  from  10  cps  to  600  me. 

The  major  advantage  of  this  in¬ 
strument  is  its  compactness  and  sim¬ 
plicity  of  operation.  Non-skilled  per¬ 
sonnel  can  make  precision  frequency 
measurements  rapidly  and  without 
calculations. 


Subminiaiure  Tube 
Mounting 

A  right  angle  subminiature  tube 
clamping  shield  with  integral  socket 
for  round  button  base  subminiature 
tubes  has  been  developed  by  Inter¬ 
national  Electronic  Research  Corp., 
145  W.  Magnolia  Blvd.,  Burbank, 
California. 

The  right  angle  configuration  pro¬ 
vides  tube  retention  through  the  pa¬ 
tented  lERC  metal-to-glass  contact 
method  on  the  bulb  along  with  the 
precision  fit  of  the  socket.  This  com¬ 
bination  reduces  the  bulb  tempera¬ 
ture,  gives  high  tube  retention  under 
severe  shock  and  vibration,  and 
maintains  effective  electrostatic 
shielding. 

The  right  angle  design  allows  for 
greater  variety  of  mounting  applica¬ 
tion,  permits  flexibility  in  layout  de¬ 
sign  of  electronic  equipment  and 
helps  design  engineers  solve  the  prob¬ 
lem  of  crowded  components. 


New  40-foot,  high-gain  search  antenna  to  be  used  with  the  AN^'TPS-ID  Signal  Corps  radar, 


Single  Unit  Resistor- 
Capacitor 

A  single  unit  resistor-capacitor 
that  requires  only  the  space  of  a 
tubular  capacitor  alone  has  been  de¬ 
veloped  and  produced  by  the  Cen- 
tralab  Division  of  Globe  Union  Inc., 
900  E.  Keefe  Ave.,  Milwaukee,  Wis. 

Called  “Tube-R-Cap,”  the  minia¬ 
ture  combination  is  a  standard  size 
CC32  tubular  ceramic  capacitor  that 
also  incorporates,  on  the  same  body, 
a  ceramic  base  resistor  in  parallel. 

The  unit  is  designed  to  permit 
greater  performance  and  cost  savings 
in  applicators  where  space  is  at  a 
premium.  Tests  have  shown  that  this 
compact  combination  lends  itself  to 
many  electronic  assemblies  and  can 
be  used  for  antenna  line  applications. 

Maximum  length  of  the  Tube-R- 
Cap  is  .900  inch  with  an  approximate 
diameter  of  .280  inches. 


PLAN  YOUR  CAREER  HEP £— for  men  who  have  completed 
their  military  duty  and  plan  to  re-enter  civilian  life,  Raytheon  has 
interesting  positions  open  in  field  engineering.  Field  experience  has 
enabled  many  engineers  to  become  Raytheon  executives. 

You  Can  Participate  In  These  Interesting  Programs: 

MISSILES  .  .  .  Air-to-Air,  Ground-to-Air  and  Guidance  Systems. 

RADAR . Bombing,  Bomber  Defense,  Countermeasures, 

Search,  Fire  Control. 

SONAR . Ship  and  Airborne. 

You  will  have  justifiable  pride  in  affiliating,  with  Raytheon, 
renowned  for  “Excellence  in  Electronics,’’  world’s  largest  manufac¬ 
turer  of  surface  search  radars,  magnetrons,  klystrons,  transistors. 

We  are  primarily  interested  in  men  who  have  field  experience  and 
a  degree  in  Electrical  Engineering.  However,  if  you  have  an  exten¬ 
sive  electronics  background  which  includes  missile,  radar  or  sonar 
field  experience,  send  in  your  application.  Valuable  special  train¬ 
ing  prepares  you  for  your  assignments. 

Attractive  salaries,  regular  reviews  for  merit  salary  increases,  relo¬ 
cation  expenses,  paid  life  and  accident  insurance,  other  benefits  and 
allowances.  Interesting  assignments.  Please  address  your  inquiry 
to  E.  K.  Doherr. 


Magnetic  Recording  Heads 

Data  Storage  Devices,  a  division 
of  the  J.  B.  Rea  Co.,  1723  Clover- 
field  Blvd.,  Santa  Monica,  Calif.,  has 
announced  a  new  and  improved  line 
of  multiple  channel  magnetic  record¬ 
ing  and  playback  heads  for  a  wide 
variety  of  uses,  such'  as  computer 
{Continued  on  page  112) 
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input-output  equipment,  memory 
drums,  discs,  and  telemetering  re¬ 
cording. 

The  audio  field  is  also  covered 
with  heads  for  ^-inch  tape,  16mm 
and  35mm  film.  Design  and  con¬ 
struction  methods  used  in  these  heads 
has  resulted  in  the  practical  elimina¬ 
tion  of  all  of  the  major  disadvan¬ 
tages  previously  existing  in  magnetic 
heads.  To  suit  the  individual  needs 
of  the  customer,  all  heads  are  subject 
to  a  wide  variety  of  modifications, 
such  as  low  and  high  impedance  and 
bit  density  capacity  for  digital  use. 

Tiny  Storage  Tube 

Able  to  store  up  to  a  million  bits 
of  information,  a  new  information 
storage  tube  has  been  developed  by 
the  General  Electric  Research  Lab¬ 
oratory,  Schenectady,  N.  Y. 

,  At  the  heart  of  the  tube  is  a  thin 
sheet  of  glass  in  which  250,000  holes 
per  square  inch  have  been  etched  and 
then  filled  with  metal.  Information 
is  written  onto  one  side  of  the  honey¬ 
comb  by  an  electron-beam  scanning 
method  similar  to  that  used  in  tele¬ 
vision,  and  a  “reading  gun”  picks 
up  the  data  from  the  opposite  side. 

In  addition  to  smaller  electronic 
computers  with  bigger  memories, 
possible  applications  for  the  new  tube 
include  television  cameras  and  “scan 
converters.”  Two  methods  of  reading 
the  information  are  available.  In 
one  method  the  electron  beam  erases 
the  screen  as  it  picks  off  the  stored 
information;  in  the  other  the  data 
can  be  left  for  re-reading  or  to  be 
altered  or  added  to  by  the  writing 
beam. 

Impedance  Comparator 

Type  1605-A  Impedance  Compara¬ 
tor,  newly  manufactured  by  General 
Radio  Co.,  275  Massachusetts  Ave., 
Cambridge  38,  Mass.,  facilitates  the 
rapid  sorting  of  electrical  compo¬ 
nents.  It  indicates  directly  the  per¬ 
cent  difference  between  two  imped¬ 
ances  without  requiring  a  special 
bridge  balance. 

The  instrument  indicates  not  only 
the  difference  in  magnitude  between 
the  two  components  being  compared, 
but  also  indicates  simultaneously  the 
phase-angle  difference.  These  differ¬ 
ences  are  indicated  directly  on  panel 
meters.  On  the  most  sensitive  ranges 
the  differences  can  be  determined  to 
0.01%  and  0.0001  radian. 

The  device  is  completely  self-con¬ 
tained,  including  a  calibrating  volt¬ 
age.  The  internal  oscillator  provides 


frequencies  from  100  cycles  to  100 
kc  in  decade  steps.  Meter  voltages 
are  available  externally  to  operate 
recorders,  remote  indicators,  or  se¬ 
lecting  devices. 

The  range  of  impedances  which 
can  be  compared  is  nominally  from 
2  ohms  to  20  megohms.  Four  inde¬ 
pendent  ranges  are  provided  for  the 
impedance-difference  (±0.3%, 
±1%,  ±3%,  ±10%)  and  the 

phase-angle-difference  (±0.003, 
±0.01,  ±0.03,  ±0.1  radian  full 
scale). 

Radio  Transmitting  Buoy 

Within  minutes  after  a  submarine 
hits  bottom,  rescue  stations  can  re¬ 
ceive  the  distress  signal,  “SOS  SUB 
SUNK  SOS”  because  of  a  remark¬ 
able  radio  transmitting  buoy  devel¬ 
oped  for  the  U.  S.  Navy  by  the  Servo 
Corp.  of  America,  New  Hyde  Park, 
N.  Y. 

The  instrument  also  acts  as  a 
beacon  that  locates  the  exact  position 
of  the  distressed  craft  and  can  trans¬ 
mit  over  a  radius  of  60  miles,  regard¬ 
less  of  the  weather.  The  unit  requires 
no  maintenance  and  can  be  stored 
indefinitely.  With  modification  of  the 
code  wheel,  the  buoy  is  suitable  for 
use  by  aircraft  in  distress  over  water. 

Weighing  only  eight  pounds,  it  is 
three  inches  in  diameter,  39%  inches 
in  length,  and  operates  on  a  5-cell, 
7%-volt  output  magnesium  silver 
chloride  battery  activated  by  sea 
water  serving  as  the  electrolyte. 

High  Power  Mobile 
Radiophone 

A  mobile  two-way  radio,  rated  at 
100  watts  transmitter  power  output 
on  any  channel  in  the  25-54  mega¬ 
cycle  frequency  band,  has  been  an¬ 
nounced  by  Motorola,  Inc. 

The  unit  incorporates  a  dynamo- 
tor-vibrator  power  supply  which,  at 
a  power  intake  equivalent  to  conven¬ 
tional  60  watt  mobile  radios,  pro¬ 
vides  full  rated  transmitter  output. 
The  transmitter  is  capable  of  up  to 
four-channel  operation  with  each  fre¬ 
quency  crystal-controlled. 

Motorola’s  “sensicon”  receiver,  the 
transmitter  and  power  supply  are 
contained  in  a  compact  steel  case  ap¬ 
proximately  6  X  15  X  20  inches.  The 
speaker,  control  head,  and  micro¬ 
phone  are  designed  for  convenient 
dash-mounting. 

The  radio  set  operates  inter¬ 
changeably  between  six  and  twelve 
volts  vehicles  without  adapters  or 
modifications.  Models  are  available 
for  both  standard  and  “split”  chan¬ 
nel  operation. 


Silicon  Rectifier  Stacks 

The  “TL”  series  of  silicon  rectifier 
stacks  which  combines  the  perform¬ 
ance  of  silicon  rectifiers  with  the 
versatility  of  stack  mounting  has  been 
introduced  by  Transitron  Electronic 
Corp.,  Melrose  76,  Mass. 

These  rectifiers  overcome  the  basic 
limitations  of  germanium,  selenium 
and  copper  oxide  to  provide  smooth 
operation  under  severe  environmental 
conditions.  The  “TL”  rectifier  stack 
series  provides  reliable  operation  at 
temperatures  up  to  150°C,  and  fea¬ 
tures  voltage  ranges  up  to  5,100  volts 
RMS,  and  current  ratings  up  to  10 
amperes.  Standard  stack  types  are 
available  for  single-phase,  three- 
phase  and  six-phase  power  supply 
circuits. 

This  stack  series  is  designed  to 
meet  the  critical  requirements  of 
missile,  aircraft  and  other  military 
equipments.  Four  JAN  type  recti¬ 
fiers,  the  IN253,  IN254,  IN255,  and 
IN256,  may  be  incorporated  into 
these  stacks. 

Complete  specifications  and  ratings 
are  found  in  the  manufacturer’s  Bulle¬ 
tin  TE-1342. 

Twin-Unit  Variable  Resistor 

A  new  twist-tab  mounting  vari¬ 
able  resistor,  recently  announced  by 
the  Electronic  Components  Division, 
Stackpole  Carbon  Co.,  St.  Marys,  Pa., 
contains  two  control  elements  and 
shafts  mounted  side-by-side  on  a 
common  base,  only  by  2''  wide. 

Known  as  Type  TU61,  the  unit 
cuts  the  mounting  and  wiring  time 
on  television  and  other  electronic 
equipment. 

The  variable  resistor  has  two  one- 
quarter-inch  diameter  phenolic  shafts 
which  may  be  adjusted  from  either 
side  of  the  control.  The  shafts  on 
the  panel  side  are  screwdriver- 
slotted  and  cut  flush  with  the  phenolic 
mounting  plate,  making  the  control 
suited  for  use  in  printed  circuits 
where  it  is  desired  to  adjust  the  con¬ 
trol  through  the  chassis.  Shaft  exten¬ 
sions  from  the  rear  are  long  and 
are  knurled  for  easy  adjustment. 

In  addition  to  standard  solder  lug 
terminals,  the  controls  can  also  be 
equipped  with  horizontal  or  vertical 
printed  wiring  or  wire-wrap  type 
terminals. 

Type  TU61  is  conservatively  rated 
at  0.75  watts  for  resistance  values 
below  10,000  ohms  or  0.5  watts  for 
values  above  10,000  ohms.  Controls 
are  shielded  at  the  rear  by  a  one- 
piece,  nickel  plated  steel  case. 

(Continued  on  page  114) 
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revolutionizing 
graphic  recording! 

“ELECTRICITY  IS  THE  INK” 

IMAGINATION  AND  BOLD  THINKING  HAVE  PRODUCED  A  COMPLETE 
LINE  OF  GRAPHIC  RECORDING  EQUIPMENT  WHICH  ANTICIPATES  ALL 
OF  THE  PROBLEMS  FROM  TRAFFIC  AND  MOTION  STUDIES  TO  HIGH 
SPEED  IDEA  TRANSMISSION. 


Qf  pROCiSSSS 

Alfax  in  Instrumentation 


Alfax  Paper  and  Alden  Recording  Techniques 
make  poesible  simple  fact  finders  to  monitor 
from  2  to  80'  operations  simultaneously  and 
for  the  first  time,  direct,  visual  recordings 
that  capture  faithfully  the  full  output  of  elec¬ 
tronic  detection  devices  such  as  infra-red, 
sonar,  magnetic  analysis,  scanning,  etc. 


fastest— 
^  ACCU.ATI 


Aifax  paper,  Alden  flat  copy  scanning,  and 
the  Alden  adjusterless  recording  techniques 
provide  new  high  speed  facsimile  recording 
systems  that  are  the  most  accurate  means  of 
communication  available  today.  Scanners 
transmit  any  copy  at  low  or  high  speed  to 
one  or  several  recorders  simultaneously  in 
the  same  building  or  a  thousand  miles  away. 


IMAGINATION  AND  BOLD  THINKING  IN  DESIGN 


Top  level  men  in  the  Armed  Forces  and  industry  who  have 
witnessed  the  remarkable  abilities  of  equipment  made 
possible  by  Alfax  have  envisioned  such  far-reaching  re¬ 
quirements  that  they  have  been  concerned  as  to  how  it 


is  to  be  made,  and  how  it  has  been  designed,  to  meet 
simultaneously  the  anticipated  steep  climb  of  demands  in 
all  the  various  fields  where  it  is  needed.  The  answer  is 
in  the — 


IMAGINATION  AND  BOLD  THINKING  AT  THE  ALDEN  RESEARCH  CENTER  HAVE  RESULTED  INt 


e  Nbw  T9€hnique$  of  Slmpllfiod  Unit  Design 
e  New  Techniques  of  Manufacture  and  Marketing 

#  In  anticipation  of  the  tremendous  possibilities  in  direct 
graphic  recording  made  possible  by  Alfax  Paper,  a  long 
range  program  to  develop  special,  advanced  equipment  and 
processes  for  manufacturing  has  paralleled  the  design  of 
Alden  recorders  and  scanners. 

#  Because  all  of  the  electro-me¬ 
chanical  elements  are  units  and  all 
of  the  electronic  elements  are  func¬ 
tion  by  function  chassis  that  slide  in 
to  connect — all  assembly  and  most 
machine  operations  are  performed 
on  Alden  Work  Centers  by  women 
operators  comfortably  seated.  Both 
equipment  and  product  design  have 
been  kept  under  wraps  until  proto- 
■ype  operation  had  proved  the  de- 
sigrns  in  both  areas  suited  to  mass 

Straiflt  liM  proactioR  tf  Rt-  production, 
ctritrs  niif  tht  Alden  Work 
Center  System. 

WHAT  ARE  ALDEN  WORK  CENTERS? 

#  Alden  Work  Centers  are  prefabricated  units  themselves. 
With  the  methods  of  each  unit  assembly  worked  out,  sub¬ 
contracting,  foreign  manufacture,  or  dispersal  of  production 
at  service  centers  requires  no  re-engineering  or  long  training 
programs  to  meet  peak  or  emergency  requirements. 

QUICK  SERVICE  ANYWHERE  IN  THE  WORLD 

#  Alden  Recording  Equipment  is  simple,  compact,  and  easy 
to  service  due  to  a  system  of  unitized,  plug-in  construction 
for  both  electro-mechanical  and  electronic  components. 

#  Electro-mechanical  elements  are  divided  by  function  into 
individual  self-contained  units.  To  service  or  change  a  func¬ 
tion,  merely  unfasten  target  screws  with  a  coin  and  remove 
unit. 

#  Electronics  are  divided  function  by  function  with  points  of 
check  for  incoming  circuits  and  simple  **tell-tale”  indicators 
on  any  chassis  to  make  it  easy  to  quickly  isolate  any  trouble. 


Rnctrtftrs  can  be  dltassamblai 
nnit  by  nnit  Iqr  mtrely  nnfastin- 
Inf  target  screws  with  a  cein. 


ladiviiaal  ElactranIc  RacarRar 
fanctiens  sliia  In  ar  ant  an 
easily  Keassibla  Alien  abastit. 


SOMETHING  NEW  IN  SPARES 

#  Spare  units,  either  chassis  or 
electro-mechanical,  instantly  re¬ 
place  any  element  not  functioning 
properly.  Spare  chassis  in  padded 
carrying  cases  can  be  airborne — so 
even  half-way  around  the  world  a 
chassis  can  be  replaced  in  thirty 
hours.  Returned  to  service  center, 
the  inoperative  unit  parts  are  easily 
accessible  and  understood  in  the 
Alden  open  sided  chassis  so  they 
are  put  back  in  operation  with  a 

minimum  of  delay.  I.  MW 

cariying  cast  raaRy  far  air 
sbipnent 

#  The  Armed  Forces  and  Industry  have  grasped  the  full  inu 
port  of  these  advances  which  anticipate  and  solve  many  of 
the  problems  that  are  Armed  Services  objectives  in  procure¬ 
ment,  sub-contracting,  quality  control,  emergency  manufac¬ 
ture  and  dispersal  of  facilities* 


ALDEN  ELECTRONIC  AND  IMPULSE  RECORDING  EQUIPMENT  CO.,  W«stboro,  Mass. 
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DC  Signal  Amplifier 

Unprecedented  gain  stability  is 
provided  by  the  Micromag  MMO-422 
low-level  magnetic  DC  signal  ampli¬ 
fier,  available  from  Magnetic  Re¬ 
search  Corporation,  200-202  Center 
St.,  El  Segundo,  Calif.  The  unit 
serves  in  various  telemetering  and 
instrumentation  applications. 

Incorporation  of  a  transistor  oscil¬ 
lator  permits  the  Model  MMO-422  to 
operate  directly  from  a  DC  power 
source.  Gain  is  therefore  free  from 
the  variations  normally  encountered 
when  excitation  is  provided  by  a  400- 
cycle  line  supply,  which  is  subject 
to  a  ±:  10%  tolerance.  It  provides 
ripple-free  5  VDC  output  from  1 
millivolt  DC  signal  input.  A  22.5 
VDC  power  supply,  capable  of  driv¬ 
ing  10  to  12  of  the  amplifiers,  is 
available  from  MRC  under  model 
number  MRP  21.1. 

The  MMO-422  finds  particular  ap¬ 
plication  in  the  amplification  of  ther¬ 
mocouple  and  strain  gauge  output  in 
industrial,  military,  and  medical  in¬ 
stallations.  It  serves  equally  well  as 
a  very  stable  DC  voltage  amplifier 
for  radio  telemeter  systems  or  as  a 
high-gain  DC  power  amplifier  for  re- 
lay-type  temperature  and  servo  con¬ 
trol  systems. 

Telescoping  Antenna  Mast 

A  telescoping  mast,  ideal  for  mo¬ 
bile  radio,  broadcast  or  microwave 
survey  work,  and  emergency  com¬ 
munications,  was  introduced  recently 
by  Andrew  Corporation,  Chicago,  III. 

Available  in  30-,  50-,  and  100-foot 
hydraulic  or  pneumatic  models,  it 
may  be  mounted  respectively  to  a 
station  wagon,  small  trailer  or  truck, 
or  it  may  be  used  as  an  independent 
field  unit. 

The  valve  system  incorporated 
into  each  model  provides  coordinated 


EQUIPMENT  CP.,  INC. 

GREAT  NECK,  N.  Y. 


sequence  of  sectional  elevation  for 
quick  and  easy  guying.  The  100-foot 
mast  may  be  raised  to  full  extended 
height  in  15  minutes.  The  30-foot 
car-top  model  nests  18  inches  above 
roof-top  and  is  operated  from  the 
vehicle’s  electrical  system. 

Complete  details  may  be  obtained 
by  writing  for  Bulletin  8416,  Andrew 
Corporation,  363  E.  75th  Street,  Chi¬ 
cago  19,  Illinois. 


Pulse  Packages  tor  Radar 

Pre-engineered  and  pre-assembled 
radar  transmitter  components  can 
now  be  obtained  in  package  form 
from  the  Filtron  Co.,  Inc.,  of  Flush¬ 
ing,  L.I.,  N.  Y.  and  Culver  City,  Calif. 

Designed  for  radar  transmitter 
engineers,  the  components,  when  in¬ 
stalled  in  radar  systems,  will  furn¬ 
ish  outputs  which  will  meet  reason¬ 
able  performance  requirements  of 
any  specific  system  employing  a 
hydrogen  thyratron  tube. 

Filtron’s  “High  Power  Pulse  Pack¬ 
age”  is  built  around  the  charging 
choke,  pulse-forming  network,  and 
pulse  transformer  of  the  line-type 
modulator.  The  package  makes  it 
possible  to  obtain  the  optimum  re¬ 
quired  pulse  shape,  with  a  minimum 
of  tedious  development  work  or  trial 
and  error  experimentation. 

Filtron’s  “Trigger-Pulse  Package” 
contains  components  schematically 
similar  to  the  High  Power  Pulse 
Package  but  is  designed  specifically 
to  generate  pulses  of  the  required 
power  and  impedance  to  properly 
trigger  any  high-power  hydrogen 
thyratron  tube. 


''Inchworm"  Linear 
Actuator 

A  linear  actuator  motor  has  been 
developed  by  Airborne  Instruments 
Laboratory,  Inc.,  Mineola,  N.  Y. 
Called  the  “Inchworm,”  it  controls  a 
tool’s  cutting  edge  so  that  parts  can 
be  machined  within  five  millionths 
of  an  inch. 

A  successor  to  the  lead  screw  in 
all  mechanisms  requiring  microinch 
dimensional  control,  it  has  found  its 
first  large-scale  application  in  the 
machine  tool  field,  replacing  the  lead 
screws  in  centerless  grinders  produc¬ 
ing  precisely  finished  hydraulic  com¬ 
ponents. 

The  Inchworm  literally  steps  along 
in  microinch  steps,  expanding  and 
contracting.  Employing  a  physical 
phenomenon  called  the  magnetostric- 
tive  effect,  the  armature  of  the  motor 
shrinks  under  the  influence  of  an 
electromagnetic  field,  snapping  back 


to  original  size  when  the  magnetic 
field  is  de-energized.  A  pair  of  clamps 
cooperating  with  the  armature  con¬ 
vert  the  expansion  and  contraction 
undulations  into  forward  or  back¬ 
ward  motion  reversing  on  demand 
without  backlash. 

The  Inchworm  lends  itself  well  to 
the  automation  trend  in  the  machine 
tool  field  in  that  it  will,  through  a 
simple  converter,  respond  directly  to 
gage  signals.  In  this  manner,  ma¬ 
chines  may  be  made  continuously 
responsive  to  tool  variations  as  well 
as  material  hardness  variations  and 
the  other  variables  that  enter  into 
precise  machine  finishing. 


Trio  Power  Generators 

A  new  line  of  electronic  power 
generators,  capable  of  delivering  up 
to  100  volt-amperes  of  low-distortion 
power  at  any  fixed  frequency  between 
50  and  5,000  cps,  is  now  available 
from  Trio  Laboratories,  Inc.,  4025 
Merrick  Road,  Seaford,  New  York. 

Designated  Model  DP,  these  instru¬ 
ments  feature  an  accurate  4-inch 
meter  that  continuously  monitors  the 
generated  voltage  in  both  stand-by 
and  operating  conditions. 

Easily  portable  and  weighing  only 
60  pounds,  the  instruments  are  pro¬ 
duced  in  four  standard  models:  400, 
1,000,  1,600,  and  2,000  cps,  and  are 
available  in  two  versions:  single,  fac¬ 
tory-set  frequency,  and  variable  fre¬ 
quency,  panel-controlled  over  a  range 
of  ±5%  of  nominal.  Any  non¬ 
standard  output  frequency  can  be 
specified,  and  tuning  fork  stabilized 
instruments  similarly  can  be  tailored 
to  meet  exact  requirements. 

Intercommunication 
Control  Center 

A  compact  and  complete  intercom-  . 
munication  control  center,  suitable 
for  institutional  and  business  needs, 
has  been  developed  by  the  Webster 
Electric  Co.,  Racine,  Wis. 

This  medium-sized  dual  channel 
system,  called  the  Consolette,  com¬ 
bines  the  advantages  of  the  standard 
Teletalk  intercommunication  system 
with  those  of  the  large  school  con¬ 
soles.  It  provides  intercommunica¬ 
tion,  music  distribution  and  paging 
for  from  one  to  48  speaker  locations. 

Dual  channel  operation  permits 
voice  transmission  and  paging,  music 
distribution,  alarms,  or  general  an¬ 
nouncements  to  be  carried  on  at  the 
same  time.  This  feature,  which  per¬ 
mits  the  operator  to  call  one  station 
without  interrupting  transmission  of 
a  program  to  all  other  stations,  for¬ 
merly  was  found  only  on  the  large 
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console-type  intercoms.  The  Con- 
solette  also  is  equipped  with  a  simple 
snap-on  emergency  all-call  switch. 

Precision  Rotary  Inverters 

The  Varo  Manufacturing  Co.,  Inc., 
2201  Walnut  Street,  Garland,  Texas, 
announces  a  complete  line  of  pre¬ 
cision-frequency  rotary  inverters  for 
aircraft  and  missile  applications. 
These  instruments  are  designed  to 
provide  power  in  applications  where 
frequency  accuracy  is  critical,  and 
are  available  with  outputs  ranging 
from  250  to  3,500  volt-amperes. 

The  inverters  hold  the  output  fre- 
^quency  to  within  0.1%  of  400  cps 
(0.01%  on  special  order)  despite 
varying  load  and  input  voltage  con¬ 
ditions.  Frequency  is  within  toler¬ 
ance  in  less  than  %  second  when 
maximum  load  is  instantly  applied 
and  input  voltage  is  simultaneously 
dropped  from  rated  maximum  to 
rated  minimum. 

The  Varo  Electronic  Speed  Con-  . 
trol  is  contained  within  the  inverter’s 
standard  control  box  and  requires  no 
additional  space. 

Video  Distribution 
Amplifier 

A  compact  video  distribution  am¬ 
plifier,  Model  PA-1002,  with  ad¬ 
vanced  features  is  available  from 
General  Precision  Laboratory,  Inc., 
Pleasantville,  N.  Y. 

It  is  designed  for  use  in  the  distri¬ 
bution  and  transmission  of  video 
signals,  both  color  and  monochrome, 
within  television  broadcast  stations 
and  equipment  design  laboratories. 
This  unit  is  capable  of  anv  number 
of  outputs  from  a  common  input  sig¬ 
nal  source,  all  isolated  from  the  input 
reflected  back  into  the  signal  source. 

The  entire  amplifier  plugs  into  its 
own  frame,  permitting  rapid  replace¬ 
ment  of  amplifier  units.  The  frame. 
Model  PA-1003,  can  accommodate  a 
total  of  eight  amplifiers.  Two  fila¬ 
ment  transformers  built  into  the 
frame  supply  voltage  for  all  tube 
heaters.  The  frame  also  contains  a 
pair  of  compensation  inductors  for 
each  amplifier  input  which  effectively 
neutralizes  input  capacity,  thus  main¬ 
taining  resistive  line  termination. 

Brushless  Engine 
Generator  Unit 

A  brushless  engine  generator  unit 
has  been  developed  by  Georator 
Corp.  of  Manassas,  Va.,  as  a  light, 
rugged  portable  source  of  high  fre¬ 


quency  power. 

The  unit  consists  of  a  “Nobrush” 
4<00  cycle  generator  mounted  on  an 
aluminum  frame,  four  cycle  engine. 
It  provides  standard  voltages  and  its 
output  is  500  watts.  The  unit’s  equip¬ 
ment  includes  a  rewind  starter  and 
a  mechanical  governer  for  close  fre¬ 
quency  control. 

As  the  generator  housing  is  cou¬ 
pled  directly  on  the  engine  frame 
and  the  rotor  is  mounted  directly  on 
the  engine  shaft,  bearings,  other  than 
those  in  the  engine  itself,  are  elimi¬ 
nated. 

The  unit  serves  as  a  source  of 
power  for  electronic  field  devices, 
portable  radios,  and  geophysical  ap¬ 
paratus.  It  will  operate  most  elec¬ 
tronic  devices  designed  for  60  cycle 
service,  as  well  as  usual  incandescent 
lamps  and  heating  devices. 

Our  Book  Department  will  furnish 
any  book  reviewed  in  SIGNAL.  A 
10%  discount  allowed  all  Association 
members  on  orders  of  $10  or  more. 
Please  indicate  author  and  publisher 
where  known  and  allow  three  weeks 
for  delivery. 

New  Literature 

Electrical  Testing  Bulletin 

A  72-page  bulletin  covering  its 
services  and  facilities  has  just  been 
published  by  the  Electrical  Testing 
Laboratories,  Inc.,  an  independent 
laboratory. 

This  bulletin  contains  more  than 
70  photographs  and  covers  typical 
measurements  and  determinations 
made  on  hundreds  of  products  and 
materials.  It  covers  chemical,  elec¬ 
trical,  electronics,  mechanical  and 
physical,  and  photometric,  radio- 
metric  and  colorimetric  testing.  It 
also  describes  spectroscopy,  photo¬ 
micrography,  environmental,  near-in¬ 
frared  and  ultraviolet  facilities. 

Switch  Bulletins 

Two  bulletins  are  available  from 
the  Telephone  Division  of  Strom- 
berg-Carlson,  which  describe  their 
electro-mechanical  switches,  original¬ 
ly  designed  for  service  in  telephone 
systems  and  now  available  for  indus¬ 
trial  application. 

Bulletin  T-5001  gives  specifications 
and  features  of  the  Stromberg-Carl- 
son  stepping  switches,  and  Bulletin 
T-5002  describes  key  switches  and 
mountings. 

These  bulletins  may  be  obtained 
by  writing  to:  Manager,  Industrial 
Sales,  Telephone  Division,  Strom- 
berg-Carlson  Co.,  Rochester  3,  N.  Y. 


NOlAf 

increased  operatkNial 
versatility . .  greater 
accuracy  in 
RF,  VHF  and  UHF 
SPECTRUM 
ANALYSIS 


with  the  IMPROVEC) 

PANORAMIC 

PANALYZOR 


MODEL 


Chech  these  advanced 
engineering  features: 

NEW  Continuously  variable  scanning 
rate  from  1  thru  60  scans/sec  with 
one  control.  Three  selectable  modes  .  .  . 
free  running,  line  synch  or  external 
synch. 

NEW  Three  selectable  types  of 
amplitude  displays  .  .  .  Square  law 
exponential,  Linear  20  db.  Log  40  db. 

NEW  Flat  face  CRT,  edge  lit  cali¬ 
brated  screen  and  camera  mount  bezel 
for  photographic  records — optional. 

NEW  Differential  markers  to  show 
frequency  dispersion  available 
in  the  Type  T-10,000. 

The  Panalyzor  Model  SB-8b  is  available 
in  three  types: 


Type 

T-200 

T-1000 

T-10,000 


Sweepwidth 

Range 

200  kc— 0  kc 
1  me — 0  me 
10  me — 0  me 


Resolution 
Range  » 

50  cps — 4.5  kc 
400  cps — 10  kc 
9  kc— 100  kc 


Write  today  for  complete 
specifications  an<L  prices. 


We'll  be 
at  the 
N.E.C. 
booth 


T  5  So.  Second  Ave.,  Mount  Vernon,  N.Y. 
MOunt  Vernon  4-3970 

Cables:  Panoramic,  Mount  Vernon,  N.Y.  State 
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stance,  detect  infrared  radiation  in 
the  spectral  region  from  1  to  12 
microns  or  more. 

A  copy  of  Bulletin  1300-1  may  be 
obtained  by  writing  to  W.  K.  Schoon- 
maker,  Servo  Corp.  of  America,  20- 
20  Jericho  Turnpike,  New  Hyde 
Park,  Long  Island,  N.  Y. 


North  Bergen,  N.  J. 

The  new  lamp  consists  ot  three 
sources  in  one  glass  bulb,  each  of 
which  emits  light  of  a  different  kind. 
The  three  sources  are  gaseous  dis¬ 
charge  as  in  a  quartz  mercury  vapor 
lamp;  fluorescing  of  activated  phos¬ 
phor  powders  as  in  a  fluorescent 
lamp,  and  by  tungsten  filament  as  in 
an  ordinary  incandescent  lamp. 

According  to  the  company,  the 
Fluormeric  lamp  is  more  durable  and 
efficient  than  existing  light  sources. 
Its  average  efficiency  is  claimed  to  be 
25  lumens  per  watt  compared  to  18 
lumens  per  watt  for  incandescent 
sources. 

An  unusual  feature  of  the  lamp  is 
a  life  of  12,000  hours  as  compared  to 
750  hours  for  a  typical  incandescent 
lamp. 

The  color  spectrum  of  the  Fluor¬ 
meric  combines  the  yellow-red  of 
the  incandescent,  the  blue-green  of 
the  mercury  vapor,  with  the  flexi¬ 
bility  of  fluorescent  phosphors  to  pro¬ 
duce  a  color  range  comparable  to 
sunlight.  The  lamp  may  be  designed 
to  operate  at  3200  degrees  Kelvin  or 
3800  degrees  Kelvin. 

For  photographic  purposes  it  ap¬ 
pears  that  the  lamp  may  possess  a 
number  of  applications  such  as 
straight  photographic  lighting,  print¬ 
ing  and  possibly  projection.  The 
lamp  will  be  available  in  wattages  of 
100  up  and  may  be  screwed  directly 
into  an  ordinary  lamp  socket.  The 
lamp  does  not  require  a  transformer 
for  operation. 


NEW  PRODUCTS 


Silicon  Diode  Brochure 

Microwave  Associates  has  pub¬ 
lished  an  eight-page  microwave  sili¬ 
con  diode  brochure.  Catalog  56S. 

Intended  to  bridge  the  gap  be¬ 
tween  the  specification  and  applica¬ 
tion  of  diodes,  it  is  directed  to  the 
designer  of  microwave  receivers  and 
test  equipment  as  well  as  production, 
maintenance,  and  purchasing  person¬ 
nel.  Highlighting  recent  advances  in 
the  field,  the  brochure  illustrates 
mixer  and  video  diodes  for  operation 
over  the  1000  to  75,000  mc/s  range. 

Subjects  discussed  in  Catalog  56S 
include:  factors  in  silicon  diode  se¬ 
lection,  silicon  versus  germanium, 
diodes  as  video  detectors,  mixer 
diode  considerations,  reversible  po¬ 
larity  diodes,  diodes  for  high  level 
with  performance  curves  and  data  of 
modulator  use,  diode  pairs  for  bal¬ 
anced  mixer  use,  broader  band 
widths,  pricing,  selection  and  inspec¬ 
tion,  and  recent  achievements  in  low 
noise  diodes  performance. 

The  booklet  is  available  from 
Microwave  Associates,  22  Cumming- 
ton  Street,  Boston,  Mass. 


For  the  Photographer 


Lantern  Slide 
Transparencies  by 
Xerography 

Transparencies  for  lantern  slides 
and  overhead  projectors  may  now  be 
made  by  Xerography,  the  Haloid  Co., 
2-20  Haloid  St.,  Rochester  3,  N.  Y., 
has  announced. 

The  company  points  out  that  trans¬ 
parencies  made  by  conventional 
methods  now  require  up  to  an  hour 
or  more,  whereas  Xerography  will 
not  only  do  the  job  in  about  three 
minutes,  but  will  cut  material  costs 
by  more  than  half. 

The  Xerographic  copying  process 
is  a  clean,  fast,  dry,  electrostatic 


Revere  '^Permacode" 
Bulletin 

“Permacode”  extruded  teflon  hook¬ 
up  wires  are  described  in  Bulletin 
No.  1901  published  by  Revere  Corp. 
of  America,  Wallingford,  Conn. 

“Permacode”  wires,  which  provide 
identification  wjth  the  color  extruded 
throughout  the  insulation,  are  avail¬ 
able  in  fifteen  solid  colors  or  in 
striped  combinations  of  two,  three, 
or  four  of  the  solid  colors. 

The  bulletin  includes  constructions 
of  various  gage  sizes  built  to  meet 
requirements  of  Military  Specifica¬ 
tion  MIL-W-16878,  types  E  and  EE, 
and  gives  ordering  information. 


Kodascope  Sound  Projector 

A  16-mm  movie  projector  that  per¬ 
mits  addition  of  background  music 
and  narration  to  business  or  indus¬ 
trial  films  without  special  equipment 
and  elaborate  sound  studios  has  been 
announced  by  the  Eastman  Kodak 
Co.,  Rochester  4,  N.  Y.  The  projec¬ 
tor  combines  the  principles  of  a  tape 
recorder  and  a  movie  projector  into 
one  compact,  portable  unit  which 
makes  sound  movies  as  inexpensively 
as  most  silent  movies. 

With  the  projector,  a  company  may 
first  make  a  16-mm  film,  have  an  in¬ 
expensive  magnetic  striping  added, 
and  then  record  narration  and  back¬ 
ground  music  in  the  company’s  own 
office  or  plant. 

A  microphone  is  supplied  with  the 
projector  and  the  proper  recording 
volume  can  be  pre-set;  a  flashing 
liglit  indicates  the  correct  recording 
level  at  all  times.  The  projector  is 
designed  so  that  a  record  player,  tape 
recorder,  or  other  sound  source  can 
be  plugged  into  it  for  direct  record¬ 
ing. 


Production  time  is  reduced  to  3  minutes, 
and  cost  to  halt,  in  the  Xerography  method 
of  making  slide  transparencies. 


copying  process  requiring  neither 
darkrooms,  liquid  chemicals,  nor 
water.  In  the  preparation  of  trans¬ 
parencies  by  this  method,  the  need 
for  an  intermediate  negative  is  also 
eliminated. 

In  the  Xerographic  preparation  of 
projection  transparencies,  the  copy¬ 
ing  and  fusing  of  an  original  docu¬ 
ment  onto  acetate  requires  only  about 
three  minutes.  For  lantern  slides  the 
acetate  is  then  trimmed  to  the  desired 
size,  sandwiched  between  identically 
sized  cover  glasses  and  their  edges 
bound  with  tape. 


Servo  Bulletin 

Technical  Bulletin  1300-1,  “Servo- 
therm  Thermistor  Heat  Detector 
Cells”  provides  pertinent  information 
on  the  basic  nature  and  construction 
of  Servo  Corp.  of  America’s  thermis¬ 
tor  bolometers. 

Static  characteristics,  dynamic 
characteristics,  noise  level,  infrared 
transmitting  windows  and  circuit  de¬ 
sign  considerations  are  discussed  in 
this  illustrated  brochure. 

The  described  units  are  designed 
for  use  in  heat  detection,  measure¬ 
ment  or  control  systems  where  direct 
contact  with  the  source  is' inadvisable 
or  impossible.  They  can,  for  in¬ 


New  Hybrid  Light  Source 

,  A  radically  new  light  source  desig 
nated  the  Fluormeric  has  been  de 
veloped  by  the  Duro-Test  Corp. 
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PREPARED 
COMPONENTS 
IN  SECONDS 
WITH  THE 
“PIG-TAILOR” 


FOR 

ASSEMBLY 


....  0  reYolulioMiry  new  mechanital  process  for  higher 
proJottioo  at  lower  costs.  Fastest  PREPARATION  and  ASSEMBLY 
of  Resistors,  Capacitors,  Diodes  and  all  other  axial  lead 
components  for  TERMINAL  BOARDS,  PRINTED  CIRCUITS  and 
MINIATURIZED  ASSEMBLIES. 


The  "PIG-TAILOR”  plus  “SPIN-PIN"— accurately 
MEASURES,  CUTS,  BENDS,  EJECTS  &  ASSEMBLES 
both  leads  simultaneously  to  individual  lengths 
and  shapes — 3  minute  set-up — No  accessories — 
Foot  operated — 1  hour  training  time. 


PIG-TAILORING  provides: 

1.  Uniform  component  position. 

2.  Uniform  marking  exposure. 

3.  Miniaturization  spacing  control. 

4.  “S’*  leads  for  terminals. 

5.  *'U"  leads  for  printed  circuits. 

6.  Individual  cut  and  bend  lengths 

7.  Better  time/rate  analysis. 

8.  Closer  cost  control. 

9.  Invaluable  labor  saving. 

10.  Immediate  cost  recovery. 


PIG-TAILORING  eliminates 


1 .  Diagonal  cuttersi 

2.  Long-nose  pliersi 

3.  Operator  judgment! 

4.  90%  operator  training  time! 

5.  Broken  components! 

6.  Broken  leads! 

7.  Short  circuits  from  clippings! 

8.  65%  chassis  handling! 

9.  Excessive  lead  tautnessi 

10.  Haphazard  assembly  methodsi 


I/#  4c  Close-up  views  of  “SPIN-PIN"' 
I  t.m.  illustrate  fast  assembly  of 
tailored-lead  wire  to  terminal. 


•  PATENT 
PENDING 


Write  for  illustrated^  descriptive  text  on  ^PIG-TAILORING^^  to  Dept.  S  9P 


BRUNO-NEW  YORK  INDUSTRIES  CORPORATION 

DESIGNERS  AND  ^MANUFACTURERS  OF  ELECTRONIC  EQUIPMENT 
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THE  SIGNAL  CORPS,  THE  EMER¬ 
GENCY,  by  Dr,  Dulaney  Terrett.  Su¬ 
perintendent  of  Documents,  U,  S, 
Government  Printing  Office,  Wash¬ 
ington  25,  D,  C, 

Reviewed  by 

Dr.  George  Raynor  Thompson 
Chief,  Signal  Corps 
Historical  Division 

“The  day  for  the  first  test  ap¬ 
proached  rapidly.  A  receiver  was 
added,  and  the  transmitter’s  frequen¬ 
cy  changed  from  133  megacycles  to 
110.  On  14  December  1936  the  men 
loaded  the  transmitter  into  one  truck, 
the  receiver  into  another,  and  set  out 
for  a  site  near  Princeton,  where  the 
traffic  to  and  from  Newark  Airport 
provided  many  targets.  There  thev 
saw  the  device  record  the  echoes  of 
the  pulses  which  they  were  directing 
into  the  flight  path.  Crude  and  ex¬ 
perimental  as  it  was,  it  was  radar. 
The  transmitter  and  receiver  were  a 
mile  apart  and  the  equipment  tracked 
the  airplane  for  only  seven  minutes, 
but  it  was  radar  at  last.  .  .  .  Every¬ 
thing  came  to  a  head  in  the  following 
spring.  May  1937  is  a  turning  point 
in  Army  technical  history.  What 
later  became  the  SCR-268,  first  U.  S. 
Army  radar,  was  shown  to  a  number 
of  important  persons  with  such  effect 
that  it  became  one  of  the  top  military 
secrets  of  the  nation.” 

The  lines  quoted  are  from  a  new 
book.  The  Signal  Corps,  The  Emer¬ 
gency,  by  Dr.  Dulaney  Terrett.  Not 
yet  in  the  book  stalls,  its  publication 
will  be  sometime  this  fall.  Everyone 
interested  in  military  communications 
v/ifl  want  to  read  the  fascinating  ac¬ 
count  of  the  birth  of  U.  S.  Army 
radar.  Bits  and  pieces  of  the  story 
have  been  told  before,  but  for  the 
first  time  it  is  all  set  forth.  The 
Emergency  makes  modest  but  firm 
claims  for  the  Signal  Corps’  part  in 
the  development  of  radar,  which  is 
second  only  to  nuclear  fission  as  the 
greatest  scientific  advance  of  the  war. 

As  an  undeniably  scientific  service, 
the  Signal  Corps’  practical  contribu¬ 
tion  to  many  other  marvels  of  com¬ 
munication  is  large.  Most  of  the 
planning  and  work  preceded  actual 
involvement  in  war,  and  therefore  the 
Signal  Corps’  development  of  fre- 
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quency  modulation  systems  for  tank 
radios,  its  investment  in  crystal  con¬ 
trol,  and  many  another  development 
in  military  communications  must  be¬ 
gin  in  the  peace  time  period  and  the 
emergency  period  which  followed. 
The  book  is  one  of  a  series  of  three 
which  describe  the  Signal  Corps  in 
World  War  II  and  are  part  of  the 
series  U.S.  -Army  in  World  War  II. 
The  author  of  this  first  volume  was 
the  Signal  Corps’  chief  historian  until 
1952,  first  in  the  Signal  Corps  itself 
and  then  in  the  Office  of  the  Chief 
of  Military  History.  Other  volumes 
will  cover  the  war  period  to  VJ-Day. 

TELEVISION  ENGINEERING  PRIN¬ 
CIPLES  AND  PRACTICE,  by  S,  W. 
Amos  and  D,  C,  Birkinshaw,  Philo¬ 
sophical  Library,  New  York,  N.Y, 
272  pages,  $15.00, 

This  is  the  second  volume  in  a 
series  which  is  designed  to  give  a 
comprehensive  survey  of  modern  TV 
principles.  Volume  I  dealt  with 
fundamental  television  principles,  TV 
and  electron  optics,  and  camera  tubes, 
while  Volume  II  is  concentrated  upon 
the  fundamentals  and  certain  limiting 
factors  of  video-frequency  amplifiers. 

Because  of  the  subject  under  dis¬ 
cussion,  the  text  is  more  mathematical 
than  in  the  previous  volume.  When¬ 
ever  possible,  self-contained  mathe- 
P'.'jt’cal  derivations  have  been  in¬ 
cluded  as  appendices  at  the  ends  of 
chapters. 

Also  /included  in  this  book  are 
descriptions  of  a  wide  varietv  ^of 
circuits,  discussion  of  the  use'  of  feed¬ 
back,  and  a  special  section  on  the 
problems  of  camera-head  amplifiers. 

PRINCIPLES  OF  COLOR  TELE¬ 
VISION,  by  the  Hazeltine  Labora¬ 
tories  Staff;  Edited  Knox  Mcll- 
wain  and  Charles  E,  Dean,  John 
Wiley  &  Sons,  Inc,,  New  York,  N,  Y, 
595  pages,  $13.00, 

Based  upon  a  series  of  reports  by 
the  Hazeltine  engineers,  this  volume 
gives  a  unified  presentation  of  the 
design  of  color  television  equipment 
and  its  underlying  theory. 

The  features  of  transmitting,  re¬ 
ceiving,  and  measuring  equipment, 
as  well  as  a  discussion  of  the  quanti¬ 
tative  handling  of  color  and  a  com¬ 
plete  de'^^ription  of  the  en2in»^erin<T 
design  of  receivers,  are  included.  A 
study  of  FCC  transmission  standards, 
a  glossarv  of  color  television  terms, 
and  several  appendices  are  also  given. 

R-F  TRANSMISSION  LINES,  by  Al¬ 
exander  Schure.  John  F,  Rider  Pub¬ 
lisher,  Inc,,  New  York,  N.Y.  72 
pages,  $1.25, 

Designed  to  help  the  student  un¬ 
derstand  the  important  ideas  regard¬ 
ing  basic  types  of  radio  frequency 
(rf )  transmission  lines,  this  book  also 


wdll  aid  the  practicing  engineer  or 
technician  in  applying  these  funda¬ 
mental  concepts  to  their  best  ad¬ 
vantage. 

Although  a  minimum  of  mathe¬ 
matical  treatment  has  been  given,  the 
analyses  are  extensive  enough  for 
adequate  understanding  of  both  the 
theory  and  applications  of  this  sub¬ 
ject.  Attention  has  been  focused  on 
the  various  types  of  line  in  common 
use,  with  sample  problems  given  in 
detail. 

ELECTRICAL  INTERFERENCE,  by 
A,  P,  Hale.  Philosophical  Library, 
Inc,,  New  York,  N.  Y,  122  pages, 
$4,75. 

Although  the  problem  of  electrical 
interference  with  TV  and  radio  re¬ 
ception  has  been  dealt  with  in  tech¬ 
nical  journals,  literature  on  the  sub¬ 
ject  is  generally  scarce. 

Covered  in  this  volume  are  the 
causes,  effects,  sources,  and  avoidance 
of  interference;  the  measurement  of 
interference  levels;  receiver  aerial 
systems;  basic  and  practical  filters; 
safety,  and  Faraday  cages.  The  text 
includes  a  series  of  photographs  of 
a  TV  screen  showing  the  effects  of 
different  types  of  interference  upon 
the  picture. 

PICTURE  BOOK  OF  TV  TROUBLES 
(Vol,  5,  Horizontal  Circuits  &  H-V 
Circuits),  by  John  F,  Rider  Labora¬ 
tories  Staff,  John  F,  Rider  Publisher, 
Inc,,  New  York,  N,  Y,  108  pages, 
$1.80. 

Fifth  in  a  series  of  volumes  giving 
the  results  of  troubleshooting  a  laraje 
number  of  TV  receivers  in  the  John 
F.  Rider  Laboratories,  this  book  pre¬ 
sents  the  facts  in  a  straightforward, 
easy-to-use  form.  No  attempt  is  made 
to  explain  circuit  operation  or  to  de¬ 
tail  the  results — a  saving  of  time  and 
effort  for  the  reader. 

With  one  exception,  a  laboratory-  . 
type  test  generator,  the  equipment 
used  for  testing  was  regular,  service- 
type  instruments.  The  generator 
( “Indian-hood”  type)  was  used  to 
provide  a  stationary  pattern  of  con¬ 
trollable  amplitude  which  could  be 
readily  photographed. 

Abnormal  picture  tube  patterns  and 
waveforms,  as  well  as  other  circuit 
faults,  are  photographed  and  dia- 
<namme(l.  and  the  volume  includes  a 
f<)ld(»ut  page  of  matching  diagrams 
f(»r  the  reader’s  convenience. 


Our  Book  Department  will  furnish 
^nv  book  reviewed  in  SIGNAL.  A 
10%  discount  is  allowed  all  Associa¬ 
tion  members  on  orders  of  $10  or 
more.  Please  indicate  author  and 
publisher  where  known  and  allow 
three  weeks  for  delivery. 
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itn:  siasAL  corps,  the  emer- 

CEISCY,  by  Dr,  Dulaney  Terrett,  Su¬ 
perintendent  of  Documents,  V,  S, 

Government  Printing  Office,  TCosh- 

ington  2a,  D,  C, 

Rrviewe<l  by 

Dr.  (ieorpe  Raynor  Thompson 
(Jiief,  Signal  Corps 
Historical  Division 

“The  (lav  for  the  first  test  ap- 
pmaelied  rapidly.  A  receiver  was 
added,  and  the  transmitter's  frequen¬ 
cy  chan«i(*d  from  133  megacycles  to 
I  HX  On  14  December  1936  the  men 
load(Ml  the  transmitter  into  one  truck, 
the  receiver  into  another,  and  set  out 
for  a  site  near  Princeton,  where  the 
liafllc  to  and  from  \ewark  Airport 
provided  manv  targets.  Tliere  thev 
saw  the  device  record  the  echoes  of 
the  pulses  which  they  were  directing 
into  the  flight  path.  Crude  and  ex- 
perin’ental  as  it  was,  it  was  radar. 

I  he  transmitter  and  receiver  were  a 
mile  a|)art  and  the  equipment  tracked 
the  airplane  for  onlv  seven  minutes, 
hut  it  was  radar  at  last.  .  .  .  Every¬ 
thing  came  to  a  head  in  the  following 
spring.  May  1937  is  a  turning  point 
in  Army  technical  history.  What 
later  l)e<  ame  the  SCR-268,  first  U.  S. 
Army  radar,  was  shown  to  a  number 
of  important  persons  with  such  effect 
that  it  became  one  of  the  top  military 
‘  MM-rets  of  the  nation.” 

1  he  lines  quoted  are  from  a  new 
hook.  The  Signal  Corps,  The  Emer¬ 
gency,  by  Dr.  Dulaney  Terrett.  Not 
yet  in  the  hook  stalls,  its  publication 
will  he  sometime  this  fall.  Everyone 
interested  in  militarv  communications 
will  want  to  read  the  fascinating  ac¬ 
count  of  the  birth  of  U.  S.  Armv 
radar.  Hits  and  pieces  of  the  story 
ha\e  been  told  before,  but  for  the 
first  time  it  is  all  set  forth.  The 
Kmer§'ency  makes  modest  but  firm 
claims  for  the  Signal  Corps’  part  in 
the  development  of  radar,  which  is 
second  only  to  nuclear  fission  as  the 
greatest  scientific  advance  of  the  war. 

As  an  undeniahlv  scientific  service, 
the  Signal  Corps’  practical  contribu¬ 
tion  to  many  other  marvels  of  com¬ 
munication  is  large.  Most  of  the 
planning  and  work  preceded  actual 
involvement  in  war.  and  therefore  the 
Signal  Corps’  development  of  fre- 
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quency  modulation  systems  for  tank 
radios,  its  investment  in  crystal  con¬ 
trol.  and  many  another  development 
in  military  communications  must  be¬ 
gin  in  the  peace  time  period  and  the 
emergency  period  which  followed. 
The  book  is  one  of  a  series  of  three 
which  describe  the  Signal  Corps  in 
World  War  II  and  are  part  of  the 
series '17.5.  Army  in  World  War  II, 
The  author  of  this  first  volume  was 
the  Signal  Corps’  chief  historian  until 
1952,  first  in  the  Signal  Corps  itself 
and  then  in-  the  Office  of  the  Chief 
of  Military  History.  Other  volumes 
will  cover  the  war  period  to  VJ-Day. 

TELEVISION  EISGIISEERING  PRIN¬ 
CIPLES  AND  PRACTICE,  by  S.  W, 
Amos  and  D.  C.  Birkinshatv.  Philo¬ 
sophical  Library,  New  York,  N.Y. 
272  pages,  $15,00. 

This  is  the  second  volume  in  a 
series  which  is  designed  to  give  a 
comprehensive  survey  of  modern  TV 
principles.  Volume  I  dealt  with 
fundamental  television  principles,  TV 
and  electron  optics,  and  camera  tubes, 
while  Volume  II  is  concentrated  upon 
the  fundamentals  and  certain  limiting 
factors  of  video-frequency  amplifiers. 

Because  of  the  subject  under  dis¬ 
cussion,  the  text  is  more  mathematical 
than  in  the  previous  volume.  When¬ 
ever  possible,  self-contained  matbe- 
mnt'cal  derwations  bav(^  been  i»i- 
cluded  as  appendices  at  the  ends  of 
chapters. 

Also  included  in  this  book  are 
descriptions  of  a  wide  varietv  of 
circuits.  dis<  ussion  of  the  use  of  feed¬ 
back.  and  a  special  section  on  the 
problems  of  camera-head  amplifiers. 

PRINCIPLES  OF  COLOR  TELE¬ 
VISION,  by  the  Hazeltine  Labora¬ 
tories  Staff;  Edited  by  Knox  Mcll- 
wain  and  Charles  E,  Dean,  John 
Wiley  &  Sons,  Inc,,  New  York,  N,  Y. 
595  pages,  $13,00, 

Based  upon  a  series  of  reports  by 
the  Hazeltine  engineers,  this  volume 
gives  a  unified  presentation  of  the 
design  of  color  television  equipment 
and  its  underlying  theory. 

The  features  of  transmitting,  re¬ 
ceiving,  and  measuring  equipment, 
as  well  as  a  discussion  of  the  quanti¬ 
tative  handling  of  color  and  a  com¬ 
plete  rle’5<"ription  of  the  ensfio^erin" 
design  of  receivers,  are  included.  A 
studv  of  ECC  transmission  standards, 
a  glossarv  of  color  television  terms, 
and  several  appendices  are  also  given. 

R-F  TRANSMISSION  LINES,  by  Al¬ 
exander  Schure,  John  F,  Rider  Pub¬ 
lisher,  Inc,,  New  York,  N.Y,  72 
pages,  $1.25, 

Designed  to  help  the  student  un¬ 
derstand  the  important  ideas  regard¬ 
ing  basic  types  of  radio  frequency 
frf)  transmission  lines,  this  book  also 


will  aid  the  practicing  engineer  or 
technician  in  applying  these  funda¬ 
mental  concepts  to  their  best  ad¬ 
vantage. 

Although  a  minimum  of  mathe¬ 
matical  treatment  has  been  given,  the 
analyses  are  extensive  enough  for 
adequate  understanding  of  both  the 
theory  and  applications  of  this  sub¬ 
ject.  Attention  has  been  focused  on 
the  various  types  of  line  in  common 
use,  with  sample  problems  given  in 
detail. 

ELECTRICAL  INTERFERENCE,  by 
A,  P,  Hale,  Philosophical  Library, 
Inc.,  New  York,  N,  Y,  122  pages, 
$4.75. 

Although  the  problem  of  electrical 
interference  with  TV  and  radio  re¬ 
ception  has  been  dealt  with  in  tech¬ 
nical  journals,  literature  on  the  sub¬ 
ject  is  generally  scarce. 

Covered  in  this  volume  are  the 
causes,  effects,  sources,  and  avoidance 
of  interference;  the  measurement  of 
interference  levels:  receiver  aerial 
systems;  basic  and  practical  filters; 
safety,  and  Faraday  cages.  The  text 
includes  a  series  of  photographs  of 
a  TV  screen  showing  the  effects  of 
different  types  of  interference  upon 
the  picture. 

PICTURE  BOOK  OF  TV  TROUBLES 
(Vol,  5,  Horizontal  Circuits  &  H-V 
Circuits),  by  John  F,  Rider  Labora¬ 
tories  Staff,  John  F.  Rider  Publisher. 
Inc.,  New  York,  N,  Y.  108  pages, 
$1,80. 

Fifth  in  a  series  of  volumes  giving 
the  results  of  troubleshooting  a  larsie 
number  of  TV  receivers  in  the  John 
F.  Rider  Laboratories,  this  book  pre- 
sents  the  facts  in  a  straightforward, 
easy-to-use  form.  No  attempt  is  made 
to  explain  circuit  operation  or  to  de¬ 
tail  the  results — a  saving  of  time  and 
effort  for  the  reader. 

With  one  exception,  a  laboratory- 
type  test  generator,  the  equipment 
used  for  testing  was  regular,  service- 
type  instruments.  The  generator 
( “Indian-hood”  type)  was  used  to 
provide  a  stationary  pattern  of  con¬ 
trollable  amplitude  which  could  be 
readily  photographed. 

Abnormal  picture  tube  patterns  and 
waveforms,  as  well  as  other  circuit 
faults,  are  photographed  and  dia¬ 
grammed,  and  the  volume  includes  a 
foldout  page  of  .matching  diagrams 
for  the  reader’s  convenience. 


Our  Book  Department  will  furnish 
^nv  book  reviewed  in  SIGNAL.  A 
10%  discount  is  allowed  all  Associa¬ 
tion  members  on  orders  of  $10  or 
more.  Please  indicate  author  and 
Dublisher  where  known  and  allow 
three  weeks  for  delivery. 
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ELEMENTS  OF  PULSE  CIRCUITS, 
'by  F»  /•  ^f,  Farley,  John  Wiley  & 
Sons,  Inc.,  New  York,  N.  Y,,  143 
pages,  $2.00. 

Written  as  an  introduction  to  pulse 
circuits  for  physicists  and  research 
workers,  this  book  assumes  that  the 
reader  has  knowledge  of  the  funda¬ 
mentals  of  radio  practice  and  deals 
with  pulse  waveforms  immediately 
after  only  a  brief  discussion  of  ele- 
mentals. 

However,  the  approach  to  the  sub¬ 
ject  is  primarily  non-mathematical 
despite  occasional  mathematical  state¬ 
ments,  and  a  course  in  advanced 
physics  is  unnecessary  for  under¬ 
standing  of  the  material.  Also,  cer¬ 
tain  topics  are  omitted  because  the 
general  radioman  will  not  have  the 
essential  equipment  available,  for  ex¬ 
ample,  the  use  of  transmission  lines 
for  pulse  shaping. 

No  attempt  is  made  to  trace  the 
sources  of  circuit  information  since 
such  detailed  references  would  be 
difficult  for  this  type  of  book. 

ATOMS  AND  ENERGY,  by  H.  S.  W. 
Massey.  Philosophical  Library,  Inc., 
New  York,  N,  Y.,  174  pages,  $4.75. 

The  central  topic  of  this  work  on 
atomic  energy  is  the  relationship  of 
atomic  research  to  atomic  energy, 
with  attention  given  to  the  research 
methods  used  in  modern  physics. 

A  non-technical  account  of  the 
steps  in  developing  and  releasing 
atomic  energy,  this  volume  details 
the  similarities  and  differences  be¬ 
tween  the  processes  taking  place  in 
ordinary  combustion  and  in  nuclear 
fission.  The  nature  and  possibilities 
of  the  hydrogen  bomb  are  also  dis¬ 
cussed. 
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.  .  .  wit,h  custom  precision  is  available  for  your 
exacting  amplifier  requirements.  DuKane  Cor¬ 
poration,  a  pioneer  since  1922  m  electronic 
developments,  will  produce  amplifiers  m  any 
size,  quantity  and  current  capacity  for  your  de¬ 
fense  projects  .  .  .  promptly  and  economically. 
For  further  information  call  or  write  to  Govern¬ 
ment  Division,  DuKane  Corporation,  St. 
Charles  Illinois. 


DuKane’s  commercial  electronic  products  have  estab¬ 
lished  their  superiority  in  schools,  hospitals,  factories 
and  offices.  Details  available  upon  request. 
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RADIO  RECEIVER  LABORATORY 
MANUAL,  by  Alex  W.  Levey,  John 
F.  Rider  Publisher,  Inc.,  New  York, 
N.  Y,,  112  pages,  $2,00, 

This  manual  has  been  designed  to 
give  students  in  radio  servicing  a 
good  basic  introduction  into  the  con¬ 
struction,  analysis,  testing  and  repair 
of  a  radio  receiver.  An  adequate 
background  of  DC,  AC  and  vacuum 
tube  theory  is  necessary. 

Constructed  during  the  course  is  a 
six-tube,  two-band  superheterdyne  re¬ 
ceiver.  The  experiments  included  in 
the  laboratory  work  are  divided  into 
two  major  categories:  the  construc¬ 
tion  and  analysis  of  a  circuit,  and 
the  use  of  test  equipment  to  analyze 
the  circuit.  Demonstrations  by  the 
instructor  for  better  understanding 
of  the  subject  are  also  included  in 
the  text. 
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for  Servos  and  Remote  Positioning 


1  275  Massachusetts  Avenue,  Cambridge  39,  Mass.,  U.S.A 


Ijlor  Drive  for  Type  W5 
lAC.  Motor  and  its  wiring 
inai  plate  attach  to  motor 
!  plate.  Two  micro  switches 
en  required)  are  mounted 
circular  plate  on  end  of 
lAC.  Note  slotted  cams  on 
of  motor  gear  which  can  be 
0  operate  micro  switches  at 
I  desired  positions  in  the 
th  traverse.  Capacitor  is  on 
hAC  terminal  plate. 


■  if  Simplify  alignment  between  shafts 

'At  Eliminate  phase  shifts  which  are  likely  with 
flexible  couplings 

At  Provide  several  drive  speeds  from  each  motor 

by  using  different  gear  ratios  HHHI 

Standard  speeds  of  2-4-8-16-32  or  64  seconds  for  320''  traverse 


For  Servo  Applications  —  motor  has 
low  moment  of  inertia  and  high  an¬ 
gular  acceleration.  Internal  gear  re¬ 
ducer  provides  output  shaft  speed  of 
about  1  rps. 

For  Remote  Positioning  —  same  servo 
motor  assembly  with  different  shaft 
speed  is  used.  Low  moment  of  inertia 
makes  possible  fast  stopping  without 
overshoot.  Ordinarily,  dynamic  braking 
is  unnecessary,  although  it  can  be  pro¬ 
vided  easily  if  desired. 

In  high  and  medium  speed  models, 


simple  mechanical  stops  operate  on 
the  main  drive  gear  with  no  stalling 
torques  transmitted  to  the  VARIAC. 
Both  motor  and  gear  trains  will  with¬ 
stand  stalling  indefinitely  and  will  take 
thousands  of  full-impact  stops  without 
damage. 

At  the  slower  speeds,  limit  micro 
switches  are  required.  These  micro 
switches  also  are  available  for  appli¬ 
cations  requiring  electrical  limit  means 
for  stopping  at  predetermined 
VARIAC  positions,  or  for  operating 

Writm  for  tho  NEW  Variac  Bullofin  for  Comploto  Data 


auxiliary  circuits  when  a  given 
VARIAC  voltage  is  reached. 

Motor-driven  assemblies  for  single 
or  ganged  models  are  available  in  un¬ 
cased  and  completely  enclosed  units. 
Stocks  of  the  basic  ball-bearing 
VARIACS  and  all  parts  of  the  motor- 
drive  assembly  are  maintained  so  that 
prompt  deliveries  can  be  made. 

The  incremental  prices  for  motor 
drives  fitted  to  standard  ball-bearing 
VARIACS,  varies  between  $75.00  and 
$81.00,  depending  upon  the  quantity. 


GENERAL  RADIO  Company 


Wl  SILL  DIRICf- 

Prices  are  net,  FOB  Cambridge 
or  West  Concord,  AAoss. 


8055 13th  St.,  Silver  Sprini,  Md.  WASHINOTOHr  O.  C 


90  West  Street  NEW  YORK  4 
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RAYTHEON  MANUFACTURING  COMPAN/ 
WALTHAM  5A  MASSACHUSETTS 


RADAR  THAT  PUTS 
THE  FINGER  ON  STORMS 


Raytheon  Storm  Detector  Radar,  the  AN/CPS-9, 
locates  storms  up  to  300  miles  away,  measures  their 
distance,  direction,  height  —  indicates  the  presence 
of  rain  or  snow.  Storm  Detector  Radar  was  developed 
by  Raytheon  in  cooperation  with  Signal  Corps 
engineers  for  use  by  all  military  services.  The 
“3-dimensional”  picture  provided  by  this  unit  is 
invaluable  to  the  quick,  precise  forecasting  demanded 

by  modem  military  operations. 

Civilian  applications  of  this  equipment  will 
supply  vital  information  to  commercial  airlines,  power 
utilities  and  the  U.  S.  Weather  Bureau. 
Reliable,  accurate,  versatile,  the  Storm  Detector 
Radar  demonstrates  again  that  Raytheon  means  .  . 

“Excellence  in  Electronics. 


